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TRANSFER OF INCIDENTALLY LEARNED ASSOCIATIONS IN "R-S" PARADIGMS.
A TEST OF FREQUENCY AND ASSOCIATIVE HYPOTHESIS OF 
VERBAL DISCRIMINATION LEARNING
INTRODUCTION
The present  paper in v es t ig a te s  the backward t r a n s f e r  paradigm in 
verbal d iscr iminat ion (VD) learn ing .  Backward t r a n s f e r  paradigm was 
defined by Houston (1964) in paired  assoc ia te  ta sk .  In paired assoc ia te  
task  the backward paradigms inolve the s im i l a r i t y  of  the r e la t io n sh ip  
between f i r s t  l i s t  s timuli  and second l i s t  responses (S^-Rg) and between 
second l i s t  stimuli and f i r s t  l i s t  responses (Sg-R^). Likewise, in 
VD task  the backward paradigm involves the s im i l a r i t y  re la t io n sh ip  be­
tween f i r s t  l i s t  wrong items and second l i s t  r i g h t  items (W^-Rg) and be­
tween second l i s t  wrong items and f i r s t  l i s t  r i g h t  items (Wg-R^). The
four bas ic backward paradigm generated from paired assoc ia te  task  to  VD
W Rtask  are (1) W^-Rp R^- (analogous to A-B, B-A paradigm in paired as­
so c ia te  lea rn ing ;  (2) W^-Rp Wg-^Ŵ  (analogous to A-B, C-A paradigm);
(3) WpR^, ^^2-Rg (analogous to  A-B, B-C paradigm); and (4) W^-Rp Wg-R2 
(analogous to A-B, C-D control paradigm). The present  inves t iga t ion  was 
an extension of Kanak and Dean's (1969) study on forward paradigm into 
backward paradigm fo r  t e s t i n g  frequency mechanism, incidenta l  as soc ia ­
t iv e  processes and high order  processes.
The major reason fo r  the recen t  i n t e r e s t  in inves t iga t ion  of  verbal 
d iscr iminat ion  learning i s  due to  the frequency theory of  VD learning 
(Ekstrand, Wallace and Underwood, 1966). According to the frequency
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theory the sub jec t ive  frequency d i f f e r e n t i a l  between R and W items in a 
VD pa ir  provides the bas is  fo r  d iscr iminat ion.  Four responses are assumed 
by Ekstrand e t  al_. (1966) to be sources of  frequency u n i t s .  F i r s t  the 
representa t ional  response (RR) i s  assumed to  add frequency as a function 
of  the s u b je c t ' s  percept ion o f  the verbal un i ts  to  be discr iminated.  Thus, 
the RR would add a frequency u n i t  to  both R and W items y ie ld ing  a 1:1 
frequency r a t i o  fo r  each p a i r .  Second, i t  i s  assumed th a t  the pronuncia­
t ion (PR) of  the  response adds another  uni t  of  frequency to the item se­
lec ted .  I f  the PR response i s  given to the R item of  a p a i r ,  there will 
be 2:1 frequency r a t i o ,  favoring the R item. The t h i r d ,  the rehearsal  of  
the co r rec t  response (RCR), i s  assumed to add frequency to the R item via 
the over t or  cover t PR during the feedback in t e r v a l .  Thus, a frequency 
d i f fe rence  of 3:1 favoring the r ig h t  member should r e s u l t .  An im p l ic i t  
as soc ia t ive  response (lAR, Bousfie ld, Whirmarsh, and Danick, 1958) i s  as­
sumed to  add frequency in a fourth  way. When word assoc ia tes  are present 
in a l i s t ,  the perception o f  one member of  the word assoc ia te  p a i r  i s  
assumed to e l i c i t  i t s  assoc ia te .  Thus the p resen ta t ion  of  the word 
"Table" in a l i s t  would add a frequency un i t  to  i t s  primary a s so c ia te ,  
"chair"  via the lAR. The e f f e c t  of  lARs on the d i f f e r e n t i a l  frequency 
cue i s  a complex function o f  the manner in which the  assoc ia tes  are ?
manipulated in the l i s t .
Ekstrand e t .  £}_. (1966) applied  frequency theory to  i n t e rp r e t  e a r l ­
i e r  s tudies  o f  VD t r a n s f e r  e f f e c t s .  I f  frequency d i f f e r e n t i a l  between 
R and W items in a VD p a i r  provides the bas is  f o r  d isc r im ina t ion ,  then 
th i s  frequency information should t r a n s f e r  to  a second l i s t  which in ­
volves e i t h e r  Ŵ -Wg or  R^-Rg s im i l a r i t y .  To account fo r  t r a n s f e r  per­
formance in a VD task  they have defined two r u le s .  I f  the t r a n s f e r  l i s t
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involves old R items from l i s t  1 but new W items in l i s t  2 Wg-R^)
performance i s  optimized using Rule 1 s t ra teg y  (Rule 1 = se le c t  the most 
f requent  i tems).  I f  the t r a n s f e r  l i s t  involves new R items in the l i s t  2 
but old W items from l i s t  1 (W^-R^, W^-Rg) performance i s  optimized via 
the use of  Rule 2 (Rule 2 = s e l e c t  less  f requent  i tems) .  The ru le  2 
leads to i n t e re s t in g  pred ic t ions  regarding t r a n s f e r  performance. On 
ear ly  l i s t  2 t r i a l s  ^  can adopt the ru le  to  choose the item with the low­
e s t  subjec t ive  frequency in each p a i r .  However, the subjec t ive  frequency 
of  a R items increases  f a s t e r  over t r i a l s  than th a t  of  W items and a point  
wil l  be reached a t  which the subjec t ive  frequencies are approximately 
equal fo r  R and W, making the d iscr imination more d i f f i c u l t .  At th i s  
po in t ,  ^  cannot e f f e c t iv e ly  u t i l i z e  a ru le  and he i s  expected to  eventu­
a l l y  change his ru le  and s e le c t  the most f requent  item. Thus, adoption 
o f  a ru le  2 mode o f  responding would lead to  pos i t ive  t r a n s f e r  on ear ly  
t r i a l s ,  when compared to nonspecific control group, reaching chance level 
as t r i a l s  progress and eventual ly  r e s u l t  in negative t r a n s f e r  in l a t e r  
t r i a l s .
I t  should be noted th a t  according to frequency theory the l i s t  is  
mastered when the "rule" condition (Rule 1 or Rule 2) have been es tab­
l i shed  fo r  a l l  p a i r s .  In o ther  words, " ru le  1" or  "rule  2" do not neces­
s a r i l y  mean th a t  subjec ts  consciously apply the  ru le  as a general l i s tw ide  
p r in c ip l e ,  or  higher-order  process,  but r a th e r  PRg and RCRg would lead 
to  the condition of  R item frequency being g rea te r  than W item frequency 
fo r  every p a i r  in the l i s t .  Consequently, a t  some poin t  in p rac t ice  
every p a i r  reaches t h a t  level where Rule 1 o f fe r s  a r e l i a b le  means of  
s e le c t in g  the R items.
H is to r i c a l l y ,  frequency theory had i t s  beginning in a t r a n s f e r  study
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by McClelland (1942). After  h is  had p a r t i a l l y  learned a l i s t ,  for  
h a l f  of  the pa i r s  new wrong words and fo r  the o ther  h a l f  new R words 
were su b s t i tu ted .  His r e s u l t s  showed th a t  when new W words were i n t r o ­
duced with old r ig h t  words (Wg-R^ paradigm) the ^  showed no decrement 
in performance. However, when new R words were introduced with old 
wrong words (W^-Rg paradigm) the subjec t  showed a s ig n i f i c a n t  decrement 
in performance.
Underwood, Jesse  and Ekstrand (1964) rep l ic a ted  t h i s  study with 
three changes being made in the procedures. Underwood e t .  (1964) 
used a between subjec t  design,  ra ther  than a m ix ed - l i s t  procedure, a l i s t  
was learned to a c r i t e r io n  o f  three successive p e r fec t  t r i a l s ,  and ^s 
were fu l ly  informed about the re la t ionsh ip  between the f i r s t  and second 
l i s t .  The design was 2 x 3  f a c to r ia l  with the length o f  the a n t i c ip a ­
t ion in terva l  on the second l i s t  (1.5 : 2 sec or  3 : 2 sec) manipulated 
as one var iab le  and paradigm as the other  v a r iab le .
The three  paradigmatic var ia t ions  were as follows. The W and R items 
of  l i s t  1 (Wj-Rj) were replaced by completely new items in l i s t  2 (Wg-Rg)— 
thus making t h i s  a control paradigm (W^-Rj, Wg-Rg) for  nonspecific t r a n s ­
f e r  e f f e c t s .  The W items were iden t ica l  on both l i s t s  but the R items 
of  l i s t  1 were replaced by new R items on l i s t  2 (W^-R^, Ŵ -Rg paradigm), 
and the R items were iden t ica l  on both l i s t s  but the W items o f  l i s t  1 
were replaced by new W items on l i s t  2 (W^-R^, Wg-R^). The r e s u l t  showed 
nearly pe r fec t  pos i t ive  t r a n s f e r  fo r  Wg-R  ̂ paradigm compared to the con­
t ro l  group. For the Ŵ -Rg paradigm performance on the seocnd l i s t  was 
i n i t i a l l y  very high, but performance became i n f e r i o r  to  the contorl on 
l a t e r  t r i a l s .  These r e s u l t s  correspond well with the predic t ions  o f  a 
frequency-based theory.
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Support fo r  the frequency theory has been found in a study by Ras­
kin, Boice, Rubel, and Clark (1968),who used two "backward" paradigms.
In one paradigm, W and R items were reversed on the second l i s t  (W^-R^,
W  0
Rji- while in another paradigm the W item of  the second l i s t  were 
new items but R items of  the second l i s t  were W items on the f i r s t  l i s t  
(W^-R^, Wg-^Wi). According to  frequency theory in the paradigm
S will  apply ru le  2. Since second l i s t  W items have more frequency accrued 
from functioning as f i r s t  l i s t  R items while second l i s t  R items will have 
r e l a t iv e ly  l e ss  frequency, there  should be pos i t ive  t r a n s f e r  on early  
t r i a l s  followed by decrement in performance on l a t e r  t r i a l s  as compared
D
to W2-R2 control group. For the W2- paradigm ^  should use ru le  1 since 
second l i s t  R items have already some frequency un i ts  added as a r e su l t  
o f  functioning as f i r s t  l i s t  W items. Thus a decrement in performance in 
l a t e r  t r i a l s  would not be expected in t h i s  paradigm. They obtained the 
r e s u l t  as was predicted by the frequency theory. Raskin e ^  al .̂ (1968) 
also f a c o t r i a l l y  varied in s t ru c t io n s  in t h e i r  design and found th a t  in 
both experimental paradigms the in s t ruc ted  group made s ig n i f i c a n t ly  few­
e r  e r ro r s  than t h e i r  non-ins truc ted  groups.
King and Levin (1971) t e s t  the frequency theory in VD t r a n s f e r  by 
varying l i s t  1 t r i a l s  in two d i f f e r e n t  paradigms, W^-R^, Ŵ -Rg and W^-R^, 
^^^-Rg. L is t  one t r i a l s  were var ied a t  2,  4 or 8 t r i a l s .  According to 
frequency theory both groups Ŵ -R2 and ^^^-82 should use Rule 2. There­
fore ,  they should do b e t t e r  than a W2-R2 control group on ear ly  l i s t  2 
t r i a l s  compared to  the control group, but poorer on l a t e r  t r i a l s  when 
discrimination based on frequency breaks down. The crossover e f fec t  
should vary as a function of  the number of l i s t  1 t r i a l s ,  i . e . ,  as de­
gree of  l i s t  one increases ,  the r e l a t iv e  frequency fo r  R and W items will
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be equalized l a t e r  in l i s t  2 t r i a l s  than when degree of  l i s t  one learning 
i s  l e s s .  Since a g rea te r  frequency bui ld-up occurs fo r  R items than fo r  
l i s t  1 W items, the e f f e c t  o f  varying l i s t  1 t r i a l s  should be more pro­
nounced fo r  the ^R^-Rg paradigm than fo r  the Ŵ -Rg paradigm. Transfer 
performance was c ons is ten t  with the p red ic t ions  of frequency theory.
Wallace, Remington and Beito (1972) supported frequency theory by 
using the s tu d y - te s t  method with two paradigms, W^-R^, Ŵ -Rg and W^-Rg, 
Wg-Rj in a measure of  overal l  performance but an ana lys is  of  performance 
across  t r i a l s  was not reported.  The control  group was a normal fo rge t t ing  
control group ins tead  of  nonspecific  t r a n s f e r  control group s ince the p r i ­
mary i n t e r e s t  was in re ten t ion  r a th e r  than t r a n s f e r  phenomena.
In an extension of  the Underwood e t .  aj_. (1964) s tudy,  Kausler and 
Dean (1967), using a mixed l i s t ,  obtained p o s i t iv e  t r a n s f e r  in the W^-Rp 
Wg-R  ̂ paradigm, but found negat ive t r a n s f e r  throughout the second l i s t  in 
Wj-Rg paradigm. Furthermore, they used two mediated t r a n s f e r  paradigms, 
Wj^-Rp Wg-R'j and Wj^-Rp W'^-Rg. In the Wg-R'^ paradigm theR items in the 
second l i s t  were associa ted  (54% o r  g rea te r )  to  the f i r s t  l i s t  R items, 
while in the W'^-Rg paradigm the W items in second l i s t  were associated  
(54% or  g rea te r )  to the f i r s t  l i s t  W items. The r e s u l t s  showed th a t  
mediated p o s i t iv e  and negative t r a n s f e r  were demonstrated in Wg-R'^ and 
W'j-Rg paradigms, re sp e c t iv e ly ,  Kausler, Fulkerson and Eschenbenner (1967) 
used a between S- design,  obtaining fu r th e r  evidence f o r  lack o f  pos i t ive  
t r a n s f e r  in the ea r ly  t r i a l s  in the Ŵ -Rg paradigm.
Thus in t e rp r e ta t io n s  based on a mechanism o f  d i r e c t  frequency units  
seems inadequate to explain the f indings  o f  Kausler and his  assoc ia tes  and 
addit ional  mechanisms to account fo r  negative t r a n s f e r  in the WpRg para­
digm seems necessary. Kausler (1966) proposed a conceptual izat ion r e fe r -
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red to as a mult ip le  component ana lys is  to explain these f indings .
Kausler (1966) conceptualized learning as involving both in ten t ional  
and inc iden ta l  components. The d i rec t io n  and degree of VD t r a n s f e r  be­
comes the r e s u l t a n t  o f  in t e ra c t in g  in ten t iona l  and incidental  learning 
processes operating during l i s t  2 p r ac t i ce .  In the standard VD task the 
in ten t ional  component requ ires  to  recognize the R items within the con­
te x t  of  the W-R pa ir ing  and verbal ize  these  items over t ly  in t h e i r  own 
presence. An addi t ional  in ten t iona l  component cons is ts  of  recognit ion 
of W items and avoiding i t s  ve rb a l iza t io n .  This process i s  c lose ly  akin 
to frequency mechanism pos tu la ted  by Underwood (1964). The incidental  
component cons is t s  o f  the acqu is i t ion  o f  b id i rec t iona l  associa t ions  be­
tween W and R items as a r e s u l t  o f  ro te  con t igu i ty  learn ing .  The occur­
rence o f  negative  t r a n s f e r  fo r  l i s t  2 performance implies a po tent ia l  de­
pendence between in c id e n ta l ly  acquired W-R as soc ia t ive  processes and in ­
tent ional ly  acquired recognit ion processes.  In o ther  words, incidenta l  
assoc ia t ions  bui ld-up between R and W items in the VD task .  These i n c i ­
dental as soc ia t ions  are sub jec t  to  in te r fe rence  l ike  i n te n t io n a l ly  learned 
as soc ia t ions .  That i s ,  the W^-R  ̂ and Ŵ -Rg assoc ia t ions  en te r  in to  the 
competit ion,  unlearning (A-B, A-C) r e la t io n sh ip s  c h a r a c t e r i s t i c  of paired 
assoc ia te  t r a n s f e r .  Support f o r  the competition unlearning hypothesis was 
obtained by Kausler e t .  aH[. (1967) and Eschenbrenner and Kausler (1968) 
in W^-R^, Wj-Rg paradigm by showing th a t  r e t ro a c t iv e  in h ib i t io n  of  r e ­
ten t ion  of  L i s t  1 W-R assoc ia t ions  was co r re la ted  with second l i s t  per­
formance fo r  the Wj-Rg paradigm.
Kanak and Dean (1969) reported two experiments sys tematica l ly  i n v e s t i ­
gat ing VD t r a n s f e r  e f f e c t s  under in te ra c t in g  condit ions of  frequency ru le  
app l ica t ion  and inc identa l  a s soc ia t ive  in te r fe rence  in order  to  determine
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th a t  both types of  mechanisms are involved in VD t r a n s f e r .  The major pur­
pose of experiment one was to e s ta b l i sh  primary t r a n s f e r  laws which might 
r e s u l t  in a t r a n s f e r  surface fo r  VD task.  For VD t r a n s f e r  surface  the 
width of  the surface  represen ts  the degree of  s im i l a r i t y  between and 
Wg from i d e n t i t y  to  n e u t r a l i t y .  The length of  the surface descr ibes  t r a n s ­
f e r  as a funct ion o f  degree of  s im i l a r i t y  between and Rg. The surface 
pred ic ts  t h a t  when W items and R items are i d e n t i c a l ,  maximal pos i t ive  
t r a n s f e r  wil l  be obtained. As the s im i la r i ty  between f i r s t  and second 
l i s t  R items decreases ,  p o s i t iv e  t r a n s f e r  w il l  decrease ,  followed by in ­
creasing negat ive t r a n s f e r  when second l i s t  R items are neutral with r e ­
spect  to  the f i r s t  l i s t  R items (W^-Rj varied to  W^-Rg). At th i s  po in t ,  
maximal negat ive t r a n s f e r  i s  predicted by the surface .  With R item iden­
t i t y ,  decreasing s im i l a r i t y  between f i r s t  and second l i s t  W items would 
be expected to  produce decreasing amounts of  po s i t iv e  t r a n s f e r  (Wj -̂Rj 
var ied  to Wg-R^). In a s im i la r  manner with R item n e u t r a l i t y ,  decreasing 
s im i la r i ty  between f i r s t  and second l i s t  W items would produce a decreas­
ing amount o f  negative t r a n s f e r  (Ŵ -Rg varied to  Wg-Rg). Kanak and Dean's 
r e s u l t s  ind ica te  t h a t  with R item id en t i ty  and W item s im i l a r i t y  var ied ,  
t r a n s f e r  is  highly p o s i t iv e .  The W^-Rp W'pRj and Wg-R  ̂ conditions 
yie lded super io r  performance over a l l  %he o ther  paradigms, but none of 
the th ree  d i f f e r e d  s ig n i f i c a n t l y  from each o ther .  This suggests t h a t  in 
those paradigms where Rule 1 i s  app l icab le ,  an in c id e n ta l ly  learned as ­
soc ia t ive  in te r f e ren ce  component i s  absent or only minimally of inf luence.  
The Ŵ -Rg condi t ion ,  however, was s ig n i f i c a n t ly  i n f e r i o r  to  the Wg-Rg, 
Wj-R'j and W^-R^as well as the Wg-R'j condit ion.  Thus, e f f e c t s  of  assoc i ­
a t ive  in te r fe rence  were s trong ly  supported in those paradigms where Rule 
2 rah te r  than Rule 1 was appropria te .  The Wg-R'^ condit ion was s i g n i f i -
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cantly  superior  to the W'^-Rg condit ion,  ind ica t ing  r e l a t iv e ly  g rea ter  
ef fec t iveness  of  mediated R-item t r a n s f e r  over mediated W-item t ra n s f e r .  
Kanak and Dean concluded th a t  frequency cues general ly  determine the 
d i rec t ion  of  t r a n s f e r  while a ssoc ia t ive  mechanisms account fo r  the de­
gree of  t r a n s f e r .
Experiment II  extended the analysis  o f  VD t r a n s f e r  e f fec t s  in which 
re -pa i r ing  of  l i s t  1 W and R item occurs in l i s t  2. Further support to 
the notion of  in c id en ta l ly  learned assoc ia t ive  in terference  was provided 
by comparing corresponding (C) and non-corresponding (NG) pair ing  t r a n s ­
f e r  condit ions.  The NO condition i s  defined in terms of re -pa i r ing  of 
f i r s t  l i s t  W and R items. The C and NO paradigms employed were W^-R^, 
W'j-Rj,  and W^-R'^. A nonspecif ic  t r a n s f e r  control group, Wg-Rg was also 
employed. In comparisons of  C and NO paradigms frequency theory would 
p red ic t  the null  hypothesis s ince  the ro le  of  frequency mechanisms i s  
equal in both l i s t s .  An a s soc ia t ive  account,  on the other  hand, would 
p red ic t  in te r fe rence  from competing W-R and R-W associa t ion under NC con­
d i t io n s ,  with r e su l t a n t  negative t r a n s f e r  r e l a t iv e  to C paradigms. The 
r e su l t s  c lea r ly  supported the ro le  of  a ssoc ia t ive  mechanisms. The number 
of  e r ro rs  was s ig n i f i c a n t ly  g rea te r  fo r  NC conditions than for  C conditions.
Wallace and Nappe (1971) and Wallace (1972) proposed th a t  the decre­
ment obtained by Kanak and Dean in the NC paradigms could be accounted for  
within frequency theory by l i b e r a l i z in g  the counting pos tu la tes  without 
the necess i ty  o f  invoking the operat ion of  a ssoc ia t ive  processes.  The 
basic  pos tu la te  of the Ekstrand e t .  (1966) theory was th a t  each t r i a l  
adds a t  lease two frequency un i t s  to  R items and one un i t  to W items. 
Wallace and Nappe suggest t h a t  the re  may be v a r i a b i l i t y  in the accural 
frequency un i ts  within the s e t  of R items and within the s e t  of  W items
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as a function o f  d if ferences  in item sa l iency ,  favorable or  unfavorable 
study po s i t io n s ,  a changing environmental background agains t  which items 
are presented,  and ce r ta in  organismic fac to rs  such as a t ten t iona l  s e t .
They argued th a t  Kanak and Dean's procedure of  re -p a i r in g  items in the 
t r a n s f e r  task  may have allowed some more f requent W items to become paired 
with less  f requent  R items and vice versa. Wallace and Nappe attempted 
to provide empirical support fo r  t h i s  hypothesis by systematica l ly  r e ­
pair ing R items with W items possessing g rea te r  frequency and did demon­
s t r a t e  the performance decrement on a subsequent s ingle  t e s t  t r i a l .  The 
magnitude of  the re -pa i r ing  decrement, however, was not g rea t  (a 27% in ­
crease in e r ro rs  fo r  C to NC, while Kanak and Dean reported a 174% in ­
crease in e r ro rs  on t r a n s f e r  l i s t ) .  Wallace (1972) also reported a small 
decrement in the NC paradigm but comparative in te rp re ta t io n  of  his  data 
i s  l im i ted  due to  methodological d i f ferences  in his  study. He used d i f ­
f e ren t ia l  r a te s  of  presenta t ion in phase 1 and phase 3 and he used an 
in te rpo la ted  phase 2 involving frequency judgment tasks .
Kanak and Knight (1974) attempted to minimize the p o s s i b i l i t y  of  
more frequent  W items becoming paired with l e ss  frequent R items in l i s t  
2 of  the Wj -̂Rj (NC) paradigm This was accomplished by increasing the 
s i tu a t io n a l  frequency of the R items via a p r io r  f am il ia r iza t ion  task 
involving f ree r eca l l  t r a in in g .  Two addi t ional  C and NC conditions were 
given an iden t ica l  degree of  f r e e - r e c a l l  t r a in in g  on an i r r e lev an t  l i s t  
of  words not u t i l i z e d  in the VD task to  confirm the f a c i l i t a t i v e  e f f e c t  
of re levan t  fam i l ia r iza t io n  upon l i s t  1 learning and to represent a con­
d i t ion  c lose r  to  t h a t  o r ig in a l ly  u t i l i z e d  by Kanak and Dean. The r e su l t s  
supported Kanak and Dean's o r ig ina l  f inding.  A s ig n i f i c a n t  decrement in 
performance was obtained for  both R-item fam i l iza r iza t ion  and i r r e l e v a n t
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fam i l ia r iz a t io n .  This provides strong evidence t h a t  even the advantage 
i s  given to frequency mechanisms by p r io r  R-item f a m i l i a r i z a t io n ,  a s soc i ­
a t ive  mechanisms s t i l l  represen t  a s ig n i f i c a n t  source of  negat ive t r a n s f e r .
Paul (1972) ra ised  the problem concerning the use of  the term "rule" 
by frequency t h e o r i s t s .  According to Paul,  an i n t r a p a i r  d iscr iminat ion 
need not be made by the frequency a t t r i b u t e  alone. Pau l ' s  ana lys is  of  
VD learning implies t h a t  frequency theory use of the term ru le  has an 
underlying connotation o f  a "p a i r - s p e c i f i c "  process.  In o ther  words, f r e ­
quency uni ts  occur through a response o f  PR, RCR, or  lAR to an item which 
eventually  leads to the condit ion where there  i s  more sub jec t ive  frequency 
build-up fo r  R items as compared to  W items. The l i s t  i s  mastered when 
g rea te r  frequency un i ts  o f  R members than W items have been es tab l ished  
fo r  a l l  p a i r s .  Thus, the term"Rule" as used by frequency th e o r i s t s  is  
misleading s ince a ru le  e f f e c t  general ly  re fe rs  to  a l i s tw ide  or higher-  
order  process.
Paul 's  evidence fo r  a l i s tw id e  process came from a number of  s tud ies  
ca rr ied  out by him and his  associa ted  involving the percentage of  items 
reversed in function on a t r a n s f e r  ta sk .  Paul (1966, 1968) discovered 
th a t  a f t e r  f i r s t  l i s t  over learning a 100% reversal condit ion y ie lded  v i r ­
t u a l ly  e r ro r l e s s  performance. He fu r th e r  noted th a t  fo r  a 75% reversal 
condit ion,  a g rea te r  percentage of  e r ro r s  occurred on the th ree  unchanged 
items than on the nine reversed items,  i . e . ,  subjec ts  in 75% reversal  con­
d i t io n s  responded as i f  a 100% reversal  s h i f t  were in e f f e c t .  This sup­
ports  the involvement of  a l i s tw ide  process or some ru le  ind ica t ing  "do 
the opposite of what you have been doing" (Kausler,  1973). When the r e ­
versal involved 50% or  25% of  the items there  were more e r ro r s  fo r  the 
s h i f ted  p a i r s .  Here the s h i f t  could be mediated only a t  the p a i r - s p e c i f i c
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lev e l .  S imilar  r e s u l t s  were obtained when the degree of  learning was r e ­
duced to a c r i t e r i o n  o f  one e r ro r l e s s  t r i a l s .  However, the e f f e c t s  were 
le s s  potent  than those observed with over learning group.
Paul and Callahan (1972) advanced a "Different ia t ion-Suppress ion 
Hypothesis" suggesting th a t  co r rec t  responses o f  task  one form a func­
t iona l  concept "task 1 co r rec t  response."  During task  two learn ing ,  the 
nonreinforcement of  task  one responses , in e f f e c t ,  a c t iva te s  the im p l ic i t  
s e l f - i n s t r u c t i o n ,  "suppress the old c o r rec t  response."  This s e l f - i n s t r u c ­
t ion  generalized to  l i s tw id e  ra th e r  than funct ioning pairwise.  The over­
learn ing  in task  one increases  the d i s c r im in a b i l i ty  to s h i f t  from task  
one to  task two condition and thus f a c i l i t a t e s  the performance in task  two.
Further  support  fo r  Paul 's  i n t e rp re ta t io n  of  a ru le  e f f e c t  was i l l u ­
s t r a t e d  in a study by Kausler and Farazanegan (1969). Performance was 
s ig n i f i c a n t ly  f a c i l i t a t e d  when a l l  R items were homogeneous with respec t  
to a l l  low meaningfulness and W items with respec t  to  a l l  high meaningful- 
ness as compared to control conditions containing R and W items th a t  were 
heterogenous with respec t  to  meaningfulness.  Hence, the verbal discrim­
ina t ion  task  o f fe r s  g rea t  po tent ia l  f o r  in v es t ig a t in g  l i s tw ide  or higher- 
order  processes.  I t  should be noted th a t  Pau l ' s  in t e rp r e ta t io n  does not 
deny frequency as a bas is  fo r  i n t r a p a i r  d isc r im ina t ion ,  but i n s i s t s  t h a t  
addit ional  assumptions are necessary to  explain t r a n s f e r  performance in 
some s i t u a t io n s .
Kanak and Dean (1969) concluded th a t  in VD t r a n s f e r  e f f e c t  both f r e ­
quency ru le  and incidenta l  a s soc ia t ive  in te r fe rence  mechanisms are in ­
volved in VD t r a n s f e r .  The purpose of  experiment one of  the present  
study was to demonstrate t h a t  in addi t ion to  frequency mechanisms, i n c i ­
dental a s so c ia t iv e  processes and high-order  processes (Paul,  1972) are
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involved in "backward" paradigms o f  VD t r a n s f e r .  Three backward t r a n s f e r  
paradigms and the usual nonspecif ic  control group were employed in the
U D
present study. The three  t r a n s f e r  paradigms were W^-R^, R^- Ŵ ; W^-R^,
R WWg- Wj*, and W^-R^, R^-Rg, while the control group was W^-R^, Wg-Rg.
The following pred ic t ions  are made according to frequency theory. In 
the W^-R^, reversal  paradigm, the same pa i r s  are presented on
both l i s t s  with only the designation of  R and W items reversed on the se­
cond l i s t .  Here Ss should employ ru le  2 responding since the W items of  
l i s t  2 are R items of l i s t  one in t h i s  paradigm and, th e r e fo re ,  Ss should 
s e le c t  the items which are  less  frequent .  The frequency theory thus pre­
d ic t s  t h a t  the re  should be pos i t ive  t r a n s f e r ,  compared to the control 
group, on the ea r ly  t r i a l s ,  but as learn ing  progresses R items of  the se­
cond l i s t  wil l  bui ld  frequency a t  a f a s t e r  level than W items with a r e ­
s u l t a n t  d e te r io ra t io n  of  the e f fec t iveness  of  a Rule 2 cue and a decline 
in performance. On l a t e r  t r i a l s  ^s  would switch to  ru le  1 and respond to 
more frequent  items in order  to  be co r rec t .  At t h i s  point there  would be 
negat ive t r a n s f e r  when compared to the control group which presumably u t i l ­
izes  Rule 1 responding throughout L is t  2 p r ac t i ce .
In Wj-Rp Wg-*\jj paradigm R items in the l i s t  2 are the W items of 
l i s t  1. The R items of  the second l i s t ,  t h e r e fo re ,  have an i n i t i a l  f r e ­
quency advantage over the new W item as a r e u s l t  of  t h e i r  having served 
as W items o f  the f i r s t  l i s t .  Ss in th i s  paradigm should use a Rule 1 
s t ra tegy .  The theory p red ic ts  i n i t i a l  and continuing pos i t ive  t r a n s f e r
r e l a t iv e  to the contro l .
uIn the Wj-R^, R^-Rg paradigm, the R items of  the f i r s t  l i s t  are now 
W items in l i s t  2 while R items are new in the second l i s t .  The Ss, the re ­
fore ,  should use a Rule 2 s t ra tegy  of  s e lec t ing  the l e s s  frequent  items.
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Accordingly, in t h i s  paradigm, as in the reversal paradigm, ear ly  posi­
t iv e  t r a n s f e r  should be followed by an increase in e r ro rs  and a decrement 
in performance in l a t e r  t r i a l s  r e l a t iv e  to the control group.
I t  should be noted t h a t  the paradigms both provide
the opportunity ru le  2 s t ra tegy .  However, the frequency d ifferences  be­
tween R and W items a t  the beginning of  second l i s t  p rac t ice  are not equal
u  p
in the two paradigms. In R^- paradigm W items in the second l i s t  will 
have more frequency build up from f i r s t  l i s t  R item learning while the R 
items of  l i s t  2 wil l  have some frequency build up from f i r s t  l i s t  W items. 
Therefore, there wil l  be, fo r  example, a 3:1 r a t i o  between W and R items 
respect ive ly  in the second l i s t .  In the ^^p^-Rg paradigm, l ik e  the 
paradigm, W items in the second l i s t  wil l  have more frequency already 
b u i l t  up from f i r s t  l i s t  R item learn ing ,  but in th i s  paradigm second 
l i s t  R items are new. Therefore, there wil l  be, fo r  example, a 3:0 r a t io  
ex is t ing  between W and R items respect ively  in the second l i s t .
I t  should, th e r e fo re ,  take more t r i a l s  to build  equal frequency be­
tween R and W items in the ^R^-R2 paradigms as compared to where
c lose r  frequency between R and W items e x i s t s  a t  the beginning of second
l i s t  learn ing .  In other  words, pos i t ive  t r a n s f e r  should decrease more
W M Rslowly in the  R^-Rg paradigm as compared to  the R^- paradigm.
The inc identa l  a s soc ia t ive  in te r fe rence  hypothesis ,  on the other  hand, 
makes d i f f e r e n t  p red ic t ions  fo r  these  three paradigms. The appl ica t ion of 
incidental a ssoc ia t ive  mechanisms to VD t r a n s f e r  implies the learning of 
contiguous i n t r a p a i r  associa t ions  ( i . e . ,  W-R and R-W associa t ions  during 
p rac t ice  on VD ta s k ) .  Sardel lo and Kausler 's  (1967) study has shown tha t  
R->W direc t iona l  associa t ions  are general ly  weaker than W->R associa t ions  
when measured by modif ied-free r e c a l l .  This i s  cons is ten t  with frequency
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theory s ince  R items should accrue g rea te r  a v a i l a b i l i t y  for  reca l l  than 
W items. Therefore, in verbal d iscr iminat ion t r a n s f e r ,  R-W incidental  
associa t ions  should produce less  in te r fe rence  than W-R incidenta l  
assoc ia t ions .
W RIn the W^-Rp R^- Ŵ paradigm a weaker R-W incidental  assoc ia t ion  
f a c i l i t a t e s  performance since W item o f  l i s t  2,  which was o r ig in a l l y  the 
R item of l i s t  one, would e l i c i t  the W item of  l i s t  one by backward i n c i ­
dental learn ing ,  which i s  not the R item in l i s t  two. On the o the r  hand, 
W-R incidental  learning produces in te r fe ren ce  since the R item of  l i s t  2 
was o r ig in a l ly  the W item of  l i s t  one. W items e l i c i t  R items o f  l i s t  
one which become W items in l i s t  2. Thus in t h i s  paradigm R->W associa­
t ions  f a c i l i t a t e  while W-»R assoc ia t ions  should have an in te r f e r in g  e f ­
f e c t .  This paradigm leads to an i n te re s t in g  t e s t  of assoc ia t ive  theory.
In the Wj-Rp Wg-^^ paradigm the weaker R-W incidental  a ssoc ia t ion  
i s  not ac t iva ted  s ince  the l i s t  1 R item i s  not involved in l i s t  2. The 
s tronger  W-R as soc ia t ion ,  however, should have an in te r f e r in g  e f f e c t  be­
cause the wrong item of  l i s t  one (which i s  R item in l i s t  2) e l i c i t s  the 
f i r s t  l i s t  R item. This leads to competition between second l i s t  R items 
and f i r s t  l i s t  R items. According to an assoc ia t ive  i n t e rp r e t a t i o n ,  one 
would there fore  expect negat ive t r a n s f e r  in the  Rule 1 type paradigm, 
which is contrary  to  frequency theory p red ic t ions .
In the ^^R̂ -Rg paradigm the W-R inc identa l  associa t ion i s  not a c t i ­
vated since the  W item o f  l i s t  one i s  not involved in l i s t  two. The R->W 
incidental a s so c ia t io n s ,  however, should have an in te r f e r in g  e f f e c t  via 
l i s t  2 W items which was o r ig in a l ly  learned by Ss as R items. This l i s t  
one R item e l i c i t s  the W item o f  l i s t  Wp This leads to competition be­
tween l i s t  one wrong item and l i s t  two R item. For th i s  paradigm R-W as-
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socia t ions  of  l i s t s  1 and 2 en te r  in to  an A-B, A-C re la t io n sh ip .  Since 
R-»W reca l l  i s  general ly  weaker than W-^R, a s so c ia t iv e  in te r fe rence  pre-
D
d ie ts  weaker negative tranference  in t h i s  paradigm than in the Wg- 
paradigm. However, the potency o f  W-^R in te r fe rence  in the para­
digm may be s u b s ta n t i a l ly  mit igated by Rule 1 cues, as shown by the f a c t  
th a t  the r e -p a i r in g  paradigm of Kanak and Dean (1969) and Kanak and 
Knight (1974) s t i l l  y ie lded  pos i t ive  t r a n s f e r  r e l a t i v e  to the nonspecific  
c o n t ro l .
According to  Paul 's  i n t e rp r e t a t i o n ,  ^s  should respond according to
l i s tw ide  ru le  e f f e c t s  instead of  frequency d i f fe rences  per se.  According
W Rto a Different ia t ion-Suppress ion hypothesis W^-R^, R^- and W^-R^, 
'^Rj-Rg should use the im p l ic i t  s e l f - i n s t r u c t io n  "suppress the old co r rec t  
response" during task two. However, d i f f e r e n t i a t i o n  would be g re a te r  fo r  
Wi-Rp ^^R̂ -Rg paradigm due to f i r s t  R items becoming W items.
A close  comparison of  experiments supporting frequency theory with 
those supporting an a s soc ia t ive  in te r fe rence  theory reveals  one major 
f a c to r  t h a t  my be con tr ibu t ing  to the d i f f e r e n t i a l  r e s u l t s .  All s tud ies  
supporting frequency theory (except King and Levin, 1972) f u l l y  informed 
t h e i r  ^s  a t  the s t a r t  of l i s t  2 p rac t ice  about the nature of  the r e l a ­
t ionsh ip  between the two l i s t s  while s tudies  supporting a s soc ia t ive  i n ­
te r fe rence  have never given any sp ec i f ic  in s t ru c t io n s  about the ex i s t in g  
re la t ionsh ip  between the two l i s t s .  This implies t h a t  in s t ru c t io n s  r e ­
garding the i n t e r l i s t  r e la t io n sh ip  may be important in determining the 
degree of  influence o f  in c id en ta l ly  learned a s soc ia t ions .  Underwood, 
Jesse and Ekstrand (1964) informed t h e i r  Ss about the i n t e r l i s t  r e l a ­
t ionship  and po s i t iv e  t r a n s f e r  was reported in the W^-R^, Ŵ -Rg para­
digm (analogous to  the A-B, A-C paradigm in pai red  assoc ia te  t r a n s f e r ) .
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while Kanak and Dean (1966) and Kausler and Dean (1969) obtained negative 
t r a n s f e r  when ^s  were not informed about r e la t io n sh ip s  between the two 
l i s t s .  Wallace and Nappe (1971) also  informed t h e i r  ^s of  the re -p a i r in g  
manipulation and obtained l e s s  decrement in performance compared to Kanak 
and Dean (1969) and Kanak and Knight (1974), who had not informed t h e i r  
^s  about any s p e c i f i c  re la t io n sh ip  between the  two l i s t s .  Raskin, Boice, 
Rubel, and Clark (1968) f a c t o r i a l l y  varied in s t ru c t io n s  and found perform­
ance o f  the in s t ru c t io n  group was f a c i l i t a t e d  compared to non-instruc ted 
groups in W^-R^, and W^-R^, Wg-^Ŵ  paradigm. The present  study,
th e r e fo re ,  a lso  manipulates in s t ru c t io n s  as an addi t ional  va r iab le .
Experiment I
Method
Su b jec ts . The ^s were 96 undergraduate students  enro l led  in i n t r o ­
ductory psychology c lasses  a t  the University  of  Oklahoma. The s tudents  
p a r t ic ip a te d  in the experiment as an option among c lass  requirements and 
a l l  ^s  were naive with re spec t  to p r io r  p a r t i c ip a t io n  in verbal learning 
experiments.  Twelve ^s  were assigned by a randomized block procedure to 
each o f  e igh t  experimental condit ions in the order  o f  t h e i r  appearance 
a t  the labora tory .
Design. The design was a 4 x 2 f a c to r i a l  with 4 paradigms as one 
var iab le  and in s t ru c t io n  vs. noninstruc t ion  as another va r iab le  making 8 
independent groups. The four  t r a n s f e r  paradigms were (1) W^-R^,
(analogous to the A-B, B-A paradigm in paired  assoc ia te  l ea rn ing ) ;  (2) 
W^-R^, (analogous to  the A-B, C-A paradigm); (3) W^-R^, ^b^-Rg
(analogous to the A-B, B-C paradigm); and (4) W^-Rp Wg-Rg (analogous to 
the A-B, C-D paradigm).
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L i s t . For ty-e ight  words were s e lec ted  from the Paivio, Yuil le  and 
Madigan (1968) norms. All words had a frequency count of A or AA on the 
Thorndike and Lorge (1944) 6  ̂ sca le .  The words were equated on meaning­
fulness  (M = 5.77) and on imagery (M = 4.37) on the basis  o f  the same 
norms and a l l  words were a s so c ia t iv e ly  unre la ted .  This was determined 
from normative sources ( e . g . ,  Palermo and Jenkins ,  1964; Shapiro and 
Palermo, 1968). The ^s  in each of  the  e ig h t  condit ions  were presented 
two VD l i s t s  each containing 12 p a i r s .  Two d i f f e r e n t  pai r ings ( s e t  A and 
B) were prepared fo r  the purpose of  g r e a te r  control and g rea te r  g en e ra l i ­
za t ion and within each s e t  item function was counterbalanced.
From a pool of  48 unrela ted words, 24 words were randomly se lected  
and were randomly paired  as the 12 W^-R^ pa i rs  of  l i s t  fo r  Set A. Twelve 
addit ional words were randomly se lec ted  from the pool to serve as the Rg 
items of  L i s t  2 fo r  the ^R^-Rg and Wg-R2 paradigms. The remaining 12 
words served as Wg items o f  l i s t  2 fo r  the Wg-^^ and Wg-Rg paradigms.
A d i f fe rence  pa i r ing  of  W and R items o f  Set  A was used to prepare the 
l i s t s  fo r  Set B. Two more l i s t s  were constructed  by reversing the W and R 
item function in each s e t  with randomization o f  W-R pair ing  throughout.
The 12 Ŝ s in each group were a l t e r n a t e l y  assigned to  A^, Ag, B^, Bg sub­
groups (n = 3) .  All 4 se ts  were equal ly  counterbalanced fo r  L i s t  1 and 
L i s t  2 learn ing .  Care was taken th a t  each l i s t  was constructed of  con­
s t a n t  proportion of  pa irs  o f  nouns and ad jec t ives  in each paradigm. In 
add i t ion ,  l i s t s  were cons tructed to minimize i n t e r l i s t  o r  i n t r a l i s t  as­
so c ia t iv e  r e l a t io n s h ip s .  All t r a n s f e r  groups received the same l i s t  2 
with the appropria te  paradigmatic manipulation occurring on l i s t  1. Four 
random orders  were employed to  minimize s e r i a l  learning e f f e c t s .  Across 
the four  random s e r i a l  o rders ,  R and W a l t e r n a t iv e s  were presented equal ly
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often as l e f t  and r ig h t  members of  the p a i r  with the l im i ta t ion  th a t  no 
three successive items o f  the same function had the same spa t ia l  pos i t ion .
Procedure. All ^s began p rac t ice  on l i s t  1 a f t e r  ins t ruc t ions  ap­
propria te  fo r  the an t ic ip a t io n  procedure. The p a i r s  were presented a t  
2:2 second ra te  via a Lafayette memory drum with a 4 second i n t e r t r i a l  
i n te rv a l .  The words were presented in horizontal jux taposi t ion  with 
ins t ruc ted  to  pronounce the item he believed was co r rec t  during the a n t i ­
c ipat ion  in te rv a l .  The p a i r  reappeared in the feedback in terval  with the 
co r rec t  item underlined.
Both l i s t  1 and 2 were learned to a c r i t e r io n  o f  2 successive per­
f e c t  t r i a l s .  Af ter  completion of  f i r s t  l i s t  to the c r i t e r i o n ,  ^s were 
f u l ly  informed about the r e la t io n sh ip  between the two l i s t s  in the i n ­
s t ruc ted  condit ions.  The ^s were also given examples (none of  the words 
came from any l i s t )  to explain the re la t io n sh ip  between the two l i s t s .  
Subjects in the control groups were ins t ruc ted  th a t  there  was no r e l a ­
t ionship  between the two l i s t s .  In noninst ructed groups the Ss were not 
informed about any re la t io n sh ip  of  the mater ia ls  to the f i r s t  l i s t .  The 
f i r s t  t r i a l  was conducted as a guessing t r i a l  fo r  a l l  ^s in l i s t  1 and 
in l i s t  2. After  completion o f  learning of  L is t  2,  a l l  ^s were given 
an assoc ia t ive  matching re ten t ion  t e s t  of  L i s t  1 s im i la r  to th a t  employed 
by McGovern (1964) fo r  pa i red -assoc ia te  t r a n s f e r .  There was no time l im i t  
and was in s t ruc ted  to guess when uncer tain.
Results
L is t  1 Acquisition
2 x 4 x 4  analys is  o f  variance fo r  in s t r u c t io n s ,  paradigms, and l i s t s  
was performed on a number of  t r i a l s  to  c r i t e r io n  f o r  L is t  1. None of  the 
main e f f e c t s  or  t h e i r  in te ra c t io n s  were found to  be s ig n i f i c a n t  (a l l  Pg>
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.10).  An analys is  of to ta l  e r ro r s  to c r i t e r io n  y ie ld  s im i la r  r e s u l t s .
Since l i s t s  were counterbalanced equally on a l l  condit ions  and nonsig­
n i f i c a n t  e f f e c t s  were obtained ,  these r e su l t s  ind ica te  the l i s t s  were 
of  equal d i f f i c u l t y  and subsequent analyses omitted l i s t s  as a fa c to r .  
Similar ly ,  the lack of  d i f fe rences  among the four  paradigms ind ica tes  tha t  
any d i fferences  in performance which appeared on the second l i s t  could 
not be a t t r ib u te d  to d i f ferences  in f i r s t  l i s t  d i f f i c u l t y .
L is t  2 Acquis ition
T r ia l s  to c r i t e r i o n . Analysis of the number of  t r i a l s  to  c r i t e r io n  
in l i s t  2 re su l ted  in s ig n i f i c a n t  main e f fec t s  fo r  in s t r u c t io n s ,  £  ( 1 , 88)= 
9.95, £ < .0 0 2 ;  and paradigms, £  (3 ,  88) = 6.60,  £ < .0 0 0 7 ,  and a nons ign i f i ­
cant in te ra c t io n  of  the two var iab les  ( £ > . 1 0 ) .  The means and standard 
deviat ions re sp ec t iv e ly ,  were, 4.77 and 3.46 fo r  in s t ruc ted  and 6.77 and 
3.16 fo r  noninst ructed groups. Comparable measures fo r  paradigms were 
8.00, 4.36 ( % - ^ ^ ^ ) ;  4 .42 ,  .2.92 (Wg-’̂ Wj); 4 .71,  3.36 ( ^ - R g ) ;  and 5.96, 
1.37 (W2-R2). Newman-Keul's mult iple  comparisons revealed th a t  subjec ts  
in the Paradigm took s ig n i f i c a n t ly  more t r i a l s  compared to a l l
other  paradigms (£5 > . 0 5 ) ,  which did not d i f f e r  among the th re e .  The 
lack of  in te ra c t io n  with t h i s  dependent var iab le  may be due to  the r e l a ­
t iv e  i n s e n s i t i v i t y  of  t r i a l s  to  c r i t e r io n  as a measure of d i f f i c u l t y  when 
using a recogni tion task .  Perseveration e r ro rs  have a d i r e c t  e f f e c t  on 
the number of  t r i a l s  to  c r i t e r io n  and may thus dramatical ly  a t tenuate  
d ifferences  between groups.
Total E r ro rs . Analysis of  variance of  t o ta l  e r ro rs  to c r i t e r io n  
yielded s ig n i f i c a n t  main e f f e c t s  fo r  i n s t ru c t io n ,  £  (1 ,  88) = 11.35, 
£ < .0 0 1 ;  paradigms, £  (3 , 88) = 10.58, £ < .0 0 0 1 ,  as well as s ig n i f i c a n t
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in te ra c t io n  between in s t ruc t ion  and paradigms, £  (3, 88) = 2.75, £ < . 0 5 .
The mean and standard deviations re spec t ive ly  were 5.95 and 7.96 fo r  
ins t ruc ted  and 10.54 and 7.60 for  noninst ructed  groups. Comparable mea­
sures fo r  paradigms were 10.96, 9.56 5.83,  7.29 (Wg-^W^);
3.33,  4.47 (^b^-Rg); and 12.88, 6.64 (Wg-R^). The mean and standard de­
v ia t ions  fo r  the c e l l s  of  the in te ra c t io n  e f f e c t  are shown in Table 1. 
Newman-Keul's comparisons revealed th a t  noninst ructed sub jec ts  performed
D
s ig n i f i c a n t ly  poorer compared to in s t ru c ted  subjec ts  in the Wg- paradigm. 
No other  paradigms d i f fe red  s ig n i f i c a n t ly  as a function of in s t ru c t io n s .
Comparisons of paradigms within the in s t ruc ted  condition revealed th a t  the
U R  R*̂ 1“ 1 Paradigm produced s ig n i f i c a n t ly  more e r ro rs  r e l a t i v e  to Wg-
and '^Rj-Rg, the l a t t e r  of  which did not d i f f e r  from each o ther  (£<  .05).
R UThe Wg- Wj and R^-Rg paradigms, however, produced s ig n i f i c a n t ly  fewer 
e r ro rs  compared to the control group ( £ < . 01) ,  but the d i f fe rence  between
u  D
R^- and control was nons ign if ican t .  In the noninst ructed condi t ions ,  
the ^b^-Rg groups performed superior  to the Wg-^Ŵ  and Wg-Rg groups
(a l l  £ s < .05).  None of  the l a t t e r  th ree  paradigms d i f fe red  s ig n i f i c a n t ly .
Percentage of  T rans fe r . In order  to produce a comparison o f  the 
r e l a t i v e  magnitudes of  t r a n s f e r  e f f e c t s  among the condi t ions ,  the e r ro rs  
data  of  each sub jec t  was transformed to  a percentage o f  t r a n s f e r  measure 
used by Read and S c a r l e t t  (1973) using the formula, 100 x (F - E ) / (F  + E) 
in which the mean number o f  L i s t  2 to t a l  e r ro r s  fo r  the appropriate  Wg-Rg 
condit ion was used as the control group (c)value.  Percentage of  t r a n s f e r  
on to ta l  e r ro r s  on L is t  2 did not y i e ld  any negative t r a n s f e r  in any ex­
perimental paradigm. The percentages o f  t r a n s f e r  are shown in Table 2.
The ana lys is  of  percentage of t r a n s f e r  on to t a l  e r ro r s  corresponded with 
the r e s u l t s  of the analysis  of  to ta l  e r ro r s  to  c r i t e r i o n .  S ign i f ican t  
e f f e c t s  occurred for  in s t ruc t ion  £  (1, 66) = 23.68; £ < .0 0 0 1  and para­
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digms F (2,  66) = 7.09; ^ < . 0 0 2 ,  and the  in t e ra c t io n  o f  in s t ru c t io n  and 
paradigms £  (2, 66) = 3.03;  £ < . 0 5 .  Like the t o t a l  e r ro r s  measure, New-
I Rman-Keuls y ie lded  s ig n i f i c a n t ly  more p o s i t iv e  t r a n s f e r  in Wg- paradigm
with in s t ru c ted  subjec ts  (92.99%) when compared to noninstructed subjects
(16.30%). The o ther  within paradigms e f f e c t s  f o r  in s t ru c t io n s  were a l l
nons ign i f ican t .  Within the in s t ru c ted  cond i t ions ,  the paradigm
R Uyielded  s ig n i f i c a n t l y  l e s s  p o s i t iv e  t r a n s f e r  than the Wg- Wj and R^-Rg
paradigms (£s< .05) which did not  d i f f e r  from each o the r .  Within the non-
Win s t ruc ted  condit ions  the  R^-Rg paradigm produced more p o s i t iv e  t r a n s f e r
U R  p
than the  R^- Ŵ and Wg- Wj paradigms. The l a t t e r  two paradigms c le a r ly
did not d i f f e r  s ig n i f i c a n t ly .
Errors across  t r i a l s . Errors across  t r i a l s  are shown in Figure 1
fo r  in s t ru c te d  condit ions and in Figure 2 fo r  the noninstructed condit ions.
The experimental c r i t e r i o n  fo r  lea rn ing  L i s t  2 was two p e r fec t  t r i a l s  and,
th e re fo re ,  no ana lys is  could be done fo r  e r ro rs  by t r i a l s .  Analysis fo r
U Rt r i a l s  1-8 fo r  the R^- Ŵ and Wg-Rg paradigms f o r  the  in s t ruc ted  condi­
t ion and f o r  t r i a l s  1-8 fo r  a l l  four  paradigms f o r  the  noninstructed con­
d i t ion  were conducted. The 2 x 8 analyses y ie lded  a s i g n i f i c a n t  e f f e c t  
f o r  t r i a l s ,  £  (7 ,  154) = 29.05, £ < .0 0 0 1 ,  and f o r  the in t e ra c t io n  between 
groups by t r i a l s ,  £  (7 ,  154) = 17.91, £ < .0 0 0 1 .  The d i f fe rence  between 
paradigms was s o le ly  a r e s u l t  o f  the  s ig n i f i c a n t  d i f fe rence  on t r i a l  one 
(£ <  .01).  The 4 x 8  ana lys is  under the  unins t ruc ted  condi tion produced 
s ig n i f i c a n t  e f f e c t s  fo r  t r i a l s ,  £  (7 ,  308) = 47.08,  £ < . 0 0 1 ,  and, the 
group by t r i a l  i n t e r a c t io n ,  £  (21, 308) = 13.25, £ <  .0001. Compared to 
the control group, the paradigm made s ig n i f i c a n t l y  more e r ro rs  on
t r i a l s  1 and 2 (£ s<  .01) ,  but fewer e r ro r s  on t r i a l  7 (£ <  .05) .  The Wg-**Ŵ 
paradigm was super io r  to  the control group on t r i a l  2 only (£ <  .05) while
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^R^-Rg made fewer e r ro r s  on t r i a l s  1 and 2 (Ps<  . 01) ,  again r e l a t i v e  to 
the control.
In order  to  make more s p ec i f i c  t e s t s  fo r  d i f fe rences  in the shape o f  
the curves, orthogonal polynomials were used in t e s t s  fo r  trends (Winer, 
1971). Contrasts between paradigms were found fo r  the  l i n e a r  and quad­
r a t i c  trends across  the  8 t r i a l s  fo r  both in s t ru c ted  and noninst ructed  
condi tions. Means fo r  each group and weighted means fo r  l i n e a r  and quad­
r a t i c  trends  are shown in Table 3 fo r  the in s t ru c te d  condition and in Table 
4 fo r  the noninstructed condit ion.  The negative trend in the quadrat ic  
con t ras t  ind ica tes  t h a t  the curve i s  concave downward and the pos i t ive  
trend ind ica tes  t h a t  the  curve i s  concave upward. In the in s t ruc ted  con­
d i t i o n s ,  the t e s t  f o r  l i n e a r  t rends  involving the paradigms employed in 
the  above 2 x 8 ana lys is  showed s ig n i f i c a n t  e f f e c t s  fo r  t r i a l s ,  £  (1 , 22)= 
69.75; £ < .0 0 1 ,  and fo r  the  group by t r i a l  i n t e r a c t io n ,  £  (1, 22) = 26.25, 
£ < . 0 1 .  The quadra t ic  t rend was s ig n i f i c a n t  fo r  t r i a l s  £  (1, 22) = 18.98, 
£ < . 0 1  and the group by t r i a l  in t e ra c t io n  £  (1, 22) = 24.73; £ < . 0 1 .  In 
the noninst ructed condit ions the t e s t  fo r  l i n e a r  trends p a ra l l e l in g  the 
4 x 8  analys is  reported e a r l i e r ,  showed a s ig n i f i c a n t  t r i a l s  e f f e c t ,  £
(1,  44) -  110.99; £ < .0 0 0 1  and a s ig n i f i c a n t  group by t r i a l  in te ra c t io n  
£  (3 ,  44) = 64.65, £ < .0 0 0 1 .  The quadra t ic  trend was also s ig n i f i c a n t  fo r  
t r i a l s  £  (1, 44) = 62.07,  £ < .0 0 1  and the group by t r i a l s  in te ra c t io n  £
(3,  44) = 21.62, £ < . 0 1 .
Associat ive Matching Task. A 2 x 4 ana lys is  on the number of cor­
r e c t  pair ings  a s so c ia t iv e  matching task  y ie lded  only a s ig n i f i c a n t  para­
digm e f f e c t ,  £  (3 ,  88) = 14.60, £ < .0 0 1 .  The means and standard deviat ion 
respec t ive ly  fo r  paradigms were 9.73,  1.51 (^R^-^W^); 5 .04, 2.78 (Wg-'^Wj); 
5.17, 2.71 ('^Rj^-Rg) and 6.20,  3.15 (Wg-Rg). Newman-Keul's comparison on
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the mean showed th a t  the matching of the Rj- Wj group was s ig n if ic a n t ly  
superio r  to the Wg-^W ,̂ '^Rj -̂Rg» and Wg-Rg groups (a l l  Ps No
other means d iffe rences  were s ig n if ic a n t .
Discussion
In s tru c t io n s  in regard to paradigmatic re la t io n sh ip s  had f a c i l i t a t i v e
p
e f fe c ts  on VO t ra n s f e r  performance only in the Wg- paradigm. This r e ­
s u l t  re p l ic a ted  th a t  reported  by Raskin e t  al_. (1968), but f a i l s  to  re ­
p l ic a te  the p o s i t iv e  e f f e c ts  reported  by Raskin e t  fo r  the
n
paradigm. Superior performance of in s tru c ted  sub jec ts  in the Wg- Ŵ para­
digm was manifested from the very e a r ly  t r i a l s  as demonstrated in the 
ana lys is  o f l i s t  2 e r ro r s  across t r i a l s  1-8 of the  Wg-^^.
D
As predicted  from frequency theo ry ,the  Wg- paradigm under the in ­
s tru c ted  condition produced s ig n i f ic a n t ly  b e t te r  performance than the con­
tro l  paradigm. However, in co n tras t  to the frequency theory p red ic tion , 
the Wg- ^ 2  paradigm fa i le d  to  be superio r  to  the control condition under 
the noninstructed  condition . Associative theory p red ic ts  in te rfe rence  
due to inc iden ta l W-R asso c ia tiv e  competition. While the null d iffe rence  
under non instruc tions  may be viewed as evidence th a t  such in te rfe rence  
was o p e ra t iv e ,  the f a i lu r e  to  obtain negative t ra n s f e r  i s  con s is ten t with 
the notion th a t  Rule 1 mechanisms are  s u f f ic ie n t ly  potent to minimize the 
e f f e c ts  of in te rfe re n c e  (Kanak and Dean, 1969). This argument was also
p
supported by the  ana lys is  o f  percentage of t r a n s f e r .  In the Wg- Ŵ para­
digm very high p o s it iv e  t r a n s f e r  (92%) occurred in the in s tru c t io n  con­
d i t io n ,  but was reduced d ra s t i c a l ly  in the noninstructed condition (16%). 
Thus i t  seems apparent th a t  when no in s t ru c t iv e  cue i s  av a ilab le  W-R 
a sso c ia t iv e  in te rfe ren ce  in te ra c ts  with Rule 1 type mechanism re su l t in g  
in in f e r io r  performance in the noninstructed condition.
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Results obtained in ^^R̂ -Rg paradigm are contrad ic to ry  to  both f r e ­
quency and asso c ia t iv e  theory. Under in s tru c ted  as well as noninstructed 
cond itions, *^Ri-R2 showed p o s it iv e  t r a n s f e r  in comparison to  the control 
group. These f in d in g s ,  however, do support P au l 's  d i f fe re n t ia t io n -su p -  
pression hypothesis . The performance of sub jec ts  in th is  paradigm suggest 
th a t  a l is tw id e  process o f  d i f f e r e n t ia t in g  between the old R items of 
L is t  1 and the new R items of L is t  2 , with a r e su l ta n t  "set" to  suppress 
old R items, may have operated. I t  i s  l ik e ly  th a t  the high frequency ac­
cumulation of old R items served as a potent d iscr im inative  cue and allowed 
the sub jec t to  use higher order conceptual processes ra th e r  than frequency 
cues in the  ^^R̂ -Rg paradigm.
D
Frequency theory p red ic ts  b e t te r  performance in Wg- Wj paradigm 
(Rule 1) compared to  ^^R̂ -Rg paradigm (Rule 2 ) .  This predic tion  was not 
supported. No s ig n i f ic a n t  d iffe ren ce  was obtained between the two para­
digms in the in s tru c te d  cond ition , even though the  trend is  in the r ig h t  
d ire c t io n .  On the o ther hand, the Rule 2 ^b^-Rg group performed s ig n i f i ­
can tly  superio r to  the Wg-^Ŵ  Rule 1 paradigm in  the noninstructed condi­
t io n .  This i s ,  o f  course, opposite o f  the p red ic tion  of frequency theory 
but the r e s u l t s  are in accord with P au l 's  d if fe ren t ia t io n -su p p ress io n  
hypothesis as well as inc iden ta l a s so c ia t iv e  in te r fe re n c e ,  s ince strong W-R
p
in te rfe ren ce  is  ac t iv a ted  in the Wg- Ŵ paradigm, while weaker R-W in te r -
Wference i s  operating in the  R^-R2 paradigm. Likewise, the reduction in
p
p o s it iv e  t r a n s f e r  was 76% in the Wg- Ŵ paradigm in comparing the nonin­
s tru c te d  versus in s tru c ted  cond it ions ,  while i t  was only 29% in the ^R^-Rg 
paradigm. This in d ica te s  fu r th e r  support fo r  the d i f fe re n t ia t io n -s u p ­
pression and a s so c ia t iv e  hypotheses.
Examination of Figures 1 and 2 shows b e t te r  support fo r  frequency
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R U Rtheory in the Wg- Wj and Rj- Wj paradigm in the trends o f e r ro rs  across 
t r i a l s ,  in co n tra s t  to the to ta l  e r ro rs  and percentage of t r a n s f e r  mea­
sures discussed above. Errors decreased more rap id ly  as t r i a l s  progressed
in the Wg-^Ŵ  paradigm (Rule 1) compared to  the control group. In the 
W RR-pWj paradigm (Rule 2) i n i t i a l  high p o s it iv e  t r a n s f e r  decreased sharply  
a f t e r  a few t r i a l s  with more e r ro rs  occurring fo r  th i s  paradigm in the 
l a t e r  t r i a l s  than fo r  the control group. These trends were subs tan tia ted  
by trend analyses. The s ig n i f ic a n t  in te ra c t io n  in the  groups by t r i a l  an­
a ly s is  ind ica tes  th a t  the  two paradigms d i f f e r  s ig n i f ic a n t ly  fo r  l in e a r  
as well as quadratic  components. Inspection of Figures 1 and 2 also shows 
a higher l in e a r  component in the Wg-Rg paradigm, while a higher quadratic  
component (somewhat s tronger  under non instruction) i s  observed in the 
'^Rl-*\jl paradigm. This presents  s tronger support fo r  frequency theory 
than fo r  inc iden ta l a sso c ia t iv e  mechanisms.
I t  was p red ic ted , based on the  comparative frequency ra te s  a t  the 
beginning of L is t  2 p ra c t ic e  th a t  i n i t i a l  p o s i t iv e  t r a n s f e r  should de­
crease more slowly in ^b^-Rg than the  paradigm, both in compari­
son to  the control paradigm. Inspection of both Figures 1 and 2 supports
th is  p red ic tion .
W RThe Ri" paradigm produced s ig n if ic a n t ly  superio r  a sso c ia tiv e  
matching than a l l  o ther  paradigms. I t  should be noted, however, th a t  in 
th is  paradigm R and W items are involved in both l i s t s  with th e i r  func­
tions  reversed. The W-R and R-W assoc ia tions  are learned in acq u is it io n  
of L is t  1 and L is t  2 re su l t in g  in  l i t t l e  lo ss  o f  a s so c ia t iv e  reca l l  in 
th is  paradigm, when an asso c ia t iv e  matching re ten t io n  t e s t  i s  used.
Studies supporting a s so c ia t iv e  in te rfe ren ce  mechanisms ty p ic a l ly  have used 
modified f ree  re c a l l  o r  modified modified f ree  re ca l l  task(e.g . .K a u s le r j^  ,
27
1967; Kausler and Dean, 1967; Eschenbrenner, 1969). Thus the r e s u l t s  
obtained in the presen t experiments are probably a function of the r e ­
ten tion  t e s t  employed.
Experiment II
The m ultip le  component ana lys is  o f  the ro le  of a sso c ia t iv e  mechan­
isms is  not supported as s trong ly  in analogous o f  paried  a sso c ia te  "back­
ward" t r a n s f e r  paradigms as in "forward" t r a n s f e r  paradigms ( e . g . ,  Kausler 
and Dean, 1967; Kausler e t  al^., 1967; and Kanak and Dean, 1969). The 
Kanak and Dean (1969) and Kanak and Knight (1974) s tu d ie s  have given very 
strong support to  the a s so c ia t iv e  in te rp re ta t io n  in the  noncorresponding 
(NC) pa ir ing  condition analogous to  the A-B, A-Br t r a n s f e r  paradigm in 
paired assoc ia te  lea rn in g . Experiment two is  an extension o f  in v e s t ig a ­
tion  o f  the NC paradigm to "backward" paradigms fo r  te s t in g  add itional 
p red ic tio n s  which can be obtained from a component ana lys is  o f VD t ra n s fe r .
The th ree  NC paradigms fo r  VD t r a n s f e r  were con trasted  with com­
parable corresponding (C) paradigms. The th ree  basic  i n t e r l i s t  C para-
W  Rdigms se lec ted  fo r  the  c o n tra s t  were W^-R^, R^- (analogous to  A-B,
B-A in PA t r a n s f e r ) ;  Wj-Rp (analogous to  A-B, B-A'), and W^-R^,
^ Rj-*^Wj (analogous to  A-B, B'-A).
According to  frequency theory , paradigm should i n i t i a l l y  use
a Rule 2 s tra te g y  as explained in Experiment I ,  and show p o s i t iv e  t ra n s ­
f e r  followed by l a t e r  negative t r a n s f e r  r e l a t iv e  to the  nonspecific  con­
t r o l .  Experiment I obtained su b s tan tia l  support fo r  these  p red ic t io n s .
Since frequency theory does not make any p red ic tio n  fo r  the  ro le  of
pi  Ul
lAR in t r a n s f e r  cond ition , mediated items ( e . g . ,  and R^) are 
tre a te d  as new items fo r  frequency theory p red ic t io n .
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The Rj- paradigm should a lso  induce a Rule 2 s tra teg y  i n i t i a l l y  
s ince W items in the second l i s t  were f i r s t  l i s t  R items while ( i . e . ,  
the primary a s so c ia te  o f the f i r s t  l i s t  W item) w ill  have zero frequency 
a t  the beginning o f l i s t  two p ra c t ic e .  Hence, in ea r ly  t r i a l s  there  
should be p o s it iv e  t r a n s f e r  followed by chance level performance and u l ­
t im ate ly  negative t r a n s f e r  r e la t iv e  to  control group.
The ^ R^-^W^ paradigm allows use o f  a Rule 1 s tra te g y  since the R
w *items o f l i s t  two were wrong items in l i s t  one, while R̂  ( i . e . ,  the p r i ­
mary a sso c ia tes  o f  the f i r s t  l i s t  R item) w ill  have zero frequency. Hence, 
sub jec ts  w ill have advantage o f frequency from the  f i r s t  l i s t  in th i s  
paradigm. The theory p red ic ts  i n i t i a l  p o s it iv e  t r a n s f e r  followed by a 
rapid  approach to  p e r fe c t  performance.
I t  should be noted th a t  although both ^R^-^ Wj paradigms
provide fo r  a Rule 2 s t ra te g y ,  i n i t i a l  frequency d iffe ren ces  are not
W Requal in the  two paradigms in the second ta sk .  In the R^- paradigm
there  w ill  be 3:1 frequency r a t io  fo r  R and W item s, re sp e c t iv e ly ,  while 
W R'the Rj- Wj paradigm w ill have a 3:0 frequency r a t io  fo r  R and W items 
resp ec t iv e ly  in the beginning o f the second l i s t .  I t  should th e re fo re ,  
requ ire  more t r i a l s  to  bu ild  an equal frequency between R and W items in
u Ri M R
the Rj -̂ paradigm compared to  Rj- Ŵ . In o ther  words, p o s it iv e  trans-
M RI M r
f e r  should decrease more slowly in R^- paradigm compared to  Rj- 
paradigm.
According to  frequency theory , th e re  should be no performance decre­
ment between C and NC conditions in any o f  the th re e  paradigms since f r e ­
quency is  accrued from L is t  1 is  equated w ith in  a p a r t ic u la r  C vs. NC 
paradigmatic comparison.
According to  a s so c ia t iv e  in te r fe re n c e  account, the same p red ic tions
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are made as in Experiment I fo r  corresponding conditions in the R^- 
paradigm, while in the  NC condition , there  w ill  be negative t ra n s f e r  from 
e a r ly  t r i a l s  and continued negative t r a n s f e r  as the  t r i a l  p rogresses , as 
a r e s u l t  o f  b id ire c t io n a l  W-R and R-W in te rfe re n c e .  Based on p r io r  l i t e r ­
a tu re ,  the decrement in NC performance might be expected to  be g rea te r
under noninstructed conditions.
W  R  'In the W^-R^, R^- Ŵ paradigm R-W asso c ia tio n s  should f a c i l i t a t e
performance in the second l i s t  since the second l i s t  W item (which is
the f i r s t  l i s t  R item) e l i c i t s  the f i r s t  l i s t  W item, which in d ire c t ly
mediates i t s  a s so c ia t iv e ly  re la te d  item which is  now the R item in the 
second l i s t .  However, W-R in c id e n ta l ly  learned assoc ia tions  should y ie ld  
in te rfe ren ce  in l i s t  2 v ia the W item asso c ia te  of l i s t  1 (which i s  now 
l i s t  2 R item ), in d i r e c t ly  e l i c i t i n g  the R item o f  l i s t  1 (now the W item 
in l i s t  2 ) ,  via W'^ W -4 R^. Hence, there  should be competition between 
"R^" and "Wg". There is  a g re a te r  ru le  e f f e c t  according to  P au l 's  in ­
te rp re ta t io n  in th i s  paradigm. The second l i s t  W item will have g rea te r  
d i f f e r e n t ia t io n  due to  functioning as a f i r s t  l i s t  R item and subjects  
would use the conceptual ru le  o f  suppression of f i r s t  l i s t  responses (R 
item s).
In the ^ paradigm, again R-W assoc ia tions  should f a c i l i t a t e
performance in the second l i s t  s ince the second l i s t  W item (which is
re la te d  to  f i r s t  l i s t  R item) e l i c i t s  the f i r s t  l i s t  R item, now in d i ­
r e c t ly  mediates f i r s t  l i s t  W items. These are not R items in the se­
cond l i s t .  However, W-R in c id e n ta l ly  learned assoc ia tion  should y ie ld  
in te rfe re n c e  in l i s t  2 v ia  f i r s t  l i s t  W items (which are now L is t  2 R 
items) in d i r e c t ly  e l i c i t i n g  the R item asso c ia te s  (now W item in l i s t  2) 
via Wj -  Rĵ  -  R'^. Hence, there  should be competition between "R 'j" 
and "Wg".
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In a l l  th ree  paradigms inc iden ta l a s so c ia t iv e  mechanisms would pre­
d ic t  in te rfe ren ce  from competing W-R and R-W assoc ia tions  under condi­
tions  of re -p a ir in g  (NC) and hence negative t r a n s f e r  from ear ly  t r i a l s  
and continued negative t ra n s fe r  as t r i a l s  progress.
According to  the  m ultip le  component ana lys is  (Kanak and Dean, 1969), 
o f  in te ra c t in g  frequency cue and a s so c ia t iv e  mechanisms, inc iden ta l a s ­
soc ia tions  should in te r f e r e  most in Rule 2 t r a n s f e r  s i tu a t io n s  and le a s t  
in Rule 1 paradigms. Thus one would expect a g rea te r  decrement in the
Ŵ re -p a ir in g  paradigms than in the  ^ re -p a ir in g
paradigm.
Method
S ub jec ts . The ^s  were 168 undergraduate students  enro lled  in in t ro ­
ductory psyhcology c lasses  a t  the U niversity  of Oklahoma. The students 
p a r t ic ip a te d  in the  experiment as an option among c lass  requirements and 
a l l  were naive with resp ec t to p r io r  p a r t ic ip a t io n  in verbal learning ex­
periments. Twelve ^s  were assigned by a randomized block procedure to  
each of 14 experimental conditions in the order o f  th e i r  appearance a t  
the labora tory .
Design. The design was 3 x 2 x 2  fa c to r ia l  with 3 paradigms, two 
pair ing  v a r ia t io n s  (C and NC) fo r  each i n t e r l i s t  paradigm, and in s t ru c ­
tion  vs. non instruc tion  as the th i rd  v a r ia b le ,  making 12 independent 
groups. Two control groups W^-R^, W2-R2 were used, one with in s tru c t io n s  
and another noninstructed  to serve as a nonspecific  base l in e  fo r  evalu­
a ting  s p e c i f ic  t r a n s f e r  e f f e c ts .  The th ree  paradigms were Wj^-Rp ^Ri-^W^; 
WpRp ^R^-^W'^; and ^R'l-^W^. In the '"*Rj-*^W'j paradigm l i s t  2 R items
were primary word a sso c ia tes  o f  l i s t  1 W items while l i s t  2 W items were
W'  Rl i s t  1 R items. In the Rj- Ŵ paradigm l i s t  2 R items were word assoc i-
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ates  o f l i s t  1 W items while l i s t  2 R items were l i s t  1 W items.
In the NC conditions L is t  2 items o f  C condition were re -pa ired  in
each t ra n s fe r  paradigm.
L i s t . In Experiment II  the same fo r ty -e ig h t  items o f Experiment I
were used fo r  the W^-R  ̂ l i s t  and the W2-R2 l i s t .  One a sso c ia t iv e ly  r e ­
la ted  word was derived fo r  each o f 24 o rig ina l pool o f  words used fo r  
W^-R  ̂ in Experiment I fo r  the ^ R^-^W  ̂ and ^R^- ^ paradigms. These 
24 associa ted  words were se lec ted  from Palermo and Jenkins (1964) and 
Shapiro and Palermo (1968). All words had a frequency count of A or AA 
on the Thorndike and Lorge (1944) G sca le .  The words were equated roughly 
on imagery ("X = 5.01) from the Colorado Concreteness and Imagery norms 
(1973). The values fo r  meaningful ness could not be obtained fo r  these 
words but may be assumed to  be r e la t iv e ly  comparable due to  th e i r  high 
frequency values.
UI p
For the R^- paradigm f i r s t  l i s t  R item words were replaced by
W R'th e i r  corresponding a sso c ia te  words, while fo r  R^- paradigm f i r s t  
l i s t  W items were replaced by th e i r  corresponding a s so c ia te  words. Like 
Experiment I ,  two s e ts  (A & B) were constructed and two v a r ian ts  of A and 
B (Aj,A2 81̂ ,82) were prepared by making an R item, A2 a W Item, and 
vice versa . Twelve Ss in each group were a l t e rn a te ly  assigned to  Aj, A2 , 
B^, B2 subgroups (n = 3 ). All four s e ts  were equally  counterbalanced for 
l i s t  1 and 2. Care was taken to  minimize i n t r a l i s t  a s so c ia t iv e  r e la t io n ­
ships. All t r a n s f e r  groups received the same L is t  2 with the appropriate 
paradigmatic manipulation occurring on L is t  1. Four random orders were 
employed to  minimize s e r ia l  learn ing  e f f e c ts .  Across the  four random 
orders R and W a l te r n a t iv e  were presented equally  as often  as l e f t  and 
r ig h t  members of the p a i r .  Re-pairing of the '"*Rj-^Wj, ^R^-^ Wj and
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^ generated the  NC conditions fo r  the th ree  i n t e r l i s t  paradigms.
Procedure. The general procedure fo r  learn ing  was the same as Ex­
periment I in manner o f  p resen ta tion  o f  m a te r ia l.  L is t  1 learn ing  was 
ca r r ie d  out to  a c r i t e r io n  of 2 successive p e r fe c t  t r i a l s  while L is t  2 
was learned fo r  e i t h e r  2 successive p e r fe c t  t r i a l s  o r  10 t r i a l s ,  which­
ever occurred f i r s t .  The sub jec ts  in the in s tru c ted  group were explained 
the  re la t io n sh ip  fo r  e i t h e r  C o r  NC a f t e r  completion o f  l i s t  1. A fter  
completion o f  l i s t  2 le a rn in g ,  an asso c ia te  matching re ca l l  t e s t  o f  L is t  
1 was given as described in Experiment I .
Results
L is t  1 Acquisition
A 3 X 2 X 2 analys is  o f  variance fo r  paradigms, in s t ru c t io n s ,  and 
C-NC conditions on the number o f  t r i a l s  to  c r i te r io n  fo r  L is t  1 was per­
formed. None o f  the main e f f e c t s  or t h e i r  in te ra c t io n s  were found to  be 
s ig n i f ic a n t  ( a l l  ^ s < . 1 0 ) .  Since the  l i s t s  were equally  counterbalanced 
fo r  a l l  groups and conditions in  both l i s t s ,  analyses on the four v a r ia ­
t io n s  were not performed. An ana lys is  o f  to ta l  e r ro rs  to  c r i te r io n  
y ie lded  s im ila r  r e s u l t s .  No s ig n i f ic a n t  d if fe ren ces  among paradigms in ­
d ic a te s  th a t  any d if fe ren ce  in performance which appeared on the second 
l i s t  could not be a t t r ib u te d  to  d if fe ren ces  in lea rn ing  o f the  f i r s t  l i s t .  
L is t  2 A cquisition
T r ia ls  to  C r i te r io n . Analysis o f  the  number of t r i a l s  to  c r i te r io n  
in L is t  2 re su l te d  in a s ig n i f ic a n t  main e f fe c ts  o f  C-NC cond it ions ,  f_
(1, 132) = 3 .91, £ < . 0 4 ;  of in s t r u c t io n s ,  £  (1, 132) = 7 .35 , £ < .0 0 7 ;  
paradigms, £  (2, 132) = 15.46, £ < .0 0 0 1 .  The in te ra c t io n  between C-NC 
and paradigms only approached s ig n if ic a n c e ,  £  (2, 132) = 15.46, £ < .0 7 .  
The means and standard dev ia tions  re sp e c t iv e ly ,  were 5.31 and 3.13 fo r
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the C and 6.21 and 2.75 fo r  the  NC conditions. Comparable measures fo r  
the in s tru c te d  groups were 5.14 and 2.88 and 6.37 and 2.95 fo r  nonin­
s tru c te d  groups. Likewise, means and standard dev ia tions  re sp ec t iv e ly ,  
fo r  paradigms were 7 .46 , 2.62 4 .42 , 2.84 and 5.39,
2.62 (W'R^-Rwi).
Newman-Keul's m ultip le  comparisons showed th a t  sub jec ts  in the
^ ^ I ' ^ l  condition took s ig n i f ic a n t ly  more t r i a l s  to  learn  the l i s t  than
Wi and ^ R^-^Wi (both Ps< .01). The two l a t t e r  paradigms did not
d i f f e r  s ig n i f ic a n t ly  from one another. The mean and standard dev ia tions ,
re sp e c t iv e ly ,  fo r  the Wg-Rg paradigm were 6.00 and 1.77. Dunnett's
W Rpost-hoc t e s t  showed th a t  the i n f e r i o r i ty  o f  Rj -̂ and the  su p e r io r i ty
U l  D
of the  R^- both approached s ig n if ican ce  (£s<  .1 0 ) ,  as compared to 
the control group. The trend  toward an in te ra c t io n  of C and NC with 
paradigms re su lted  from s ig n i f ic a n t ly  superio r  performance in  the C con­
d i t io n  under the and ^ Ri-^W^ paradigms (Ps<l .05).  The means
and standard dev ia tions  are shown in Table 5.
Total E r ro rs . The ana ly s is  of variance o t  to t a l  e r ro rs  to  c r i te r io n  
y ie lded  s ig n i f ic a n t  main e f fe c ts  fo r  C-NC co n d it io n s ,  £  (1, 132) = 5 .87 , 
£ < .0 1 ;  in s t ru c t io n s ,  £  (1 , 132) = 15.12, £ < .0 0 0 1 ;  and paradigms, £  (2, 
132) = 12.79, £ <  .0001. No in te ra c t io n s  were s ig n i f ic a n t .  The means and 
standard dev ia tions  re sp e c t iv e ly ,  were 6.15 and 7.05 fo r  C and 8.95 and 
8.44 fo r  the NC condition . Comparable measures were 5.31 and 6.80 fo r  
the in s tru c te d  group and 9.81 and 8.27 fo r  the  noninstructed  group. The 
means and standard d ev ia t io n s ,  r e sp e c t iv e ly ,  fo r  paradigms were 10.73,
8.48 (WR^-Rw^); 3 .67 , 5.34 ('^Rj-R'Wj); and 8 .27 , 7.92 ( '^ 'r^-^Wj ). New­
man-Keul's t e s t  showed the paradigm performed s ig n i f ic a n t ly  poorer
than the ^R^-^ paradigm and the ^R^-^ paradigm performed s ig n i f i -
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cantly  su p erio r  to  the ^ paradigm (a l l  P s < .0 1 ) .  No s ig n if ic a n t
d iffe ren ce  was obtained between the and ^ R^-^W  ̂ paradigms. All
th ree  paradigms were compared with the Wg-Rg condition. The mean and 
standard d ev ia tio n , re sp ec t iv e ly ,  fo r  the Wg-Rg paradigm were 13.29 and 
5.34. Dunnett 's  m ultip le  comparison t e s t  ind ica ted  s ig n i f ic a n t ly  super-
U  p i  U I  p
io r  performacne in the R^- Ŵ paradigm (£ < .0 1 )  and the R^- Wj para­
digm (P_<.05); compared to  the control group.
Despite the in s ig n i f ic a n t  in te ra c t io n  between paradigms and C-NC 
co n d it io n s ,  simple main e f f e c t  was ca rr ied  because a c lo se r  inspection 
of the da ta  ind icated  th a t  the lack o f  in te ra c t io n  was caused by equal
u  p i
performance in the  Rj- Ŵ paradigms in both C-NC condition s ig n if ic a n t  
main e f f e c t  was produced fo r  paradigms £  (2 , 132) = 12.79, £ < .0 1  and C- 
NC condition £  (1 , 132) = 5.875, £ < .0 5 .  C-NC conditions were s ig n i f ic a n t  
(£ <  .01) under paradigm while approach was s ig n i f ic a n t  in ^ R^-^W^
(£ < .1 0 ) ,
Percentage o f  T ran sfe r . Percentage of t r a n s f e r  on L is t  2 again cor­
responded with the r e s u l t s  of the ana lysis  o f  to ta l  e r ro rs .  The analysis  
revealed s ig n i f ic a n t  main e f fe c ts  o f C-NC co n d it io n s ,  £  (1, 132) = 6 .71, 
£ < .0 1 ;  o f  in s t r u c t io n s ,  £  (1 , 132) = 9 .91 , £ < .0 0 2 ,  and of paradigms 
£  (2, 132) = 13.87, £ < .0 0 0 1 .  Newman-Keul's t e s t  ind icated  s ig n i f ic a n t ly  
higher p o s i t iv e  t r a n s f e r  in the Ŵ paradigm (67%) than the 
(25%) and ^ R^-^Wi (38%) paradigms. The d if fe ren ce  between the l a t t e r  
two paradigms was n o n s ig n if ican t.
Errors across T r i a l s . Errors across t r i a l s  are shown in Figures 3
and 4 fo r  in s t ru c te d  and noninstructed groups resp ec tiv e ly .  Separate an-
W Ra ly s is  o f  e r ro rs  on t r i a l s  1-8 were conducted fo r  the Rj- Wj and Wg-Rg 
paradigms fo r  both in s tru c ted  and noninstructed  groups. Though the in ­
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s tru c t io n  condition did not in te ra c t  with paradigms on to ta l  t r i a l s ,  in ­
s tru c t io n s  were re ta in ed  as a f a c to r  to  make the  ana lys is  comparable with 
Experiment I .  The 2 x 8  analysis  on the in s tru c ted  conditions produced a 
s ig n i f ic a n t  d iffe ren ce  fo r  t r i a l s ,  £  (7 , 238) = 46.38, £  .001; and a
s ig n i f ic a n t  group by t r i a l  in te ra c t io n ,  £  (7, 238) = 27.47, £  .0001.
W RNewman-Keul's m ultip le  comparisons on the means revealed th a t  R^- 
performed s ig n i f ic a n t ly  poorer on t r i a l  1 (£ < .0 0 1 )  and t r i a l  2 (£ < .0 1 )  
but performed superio r  on t r i a l s  5, 6 , and 7 ( a l l  Ps < .05 )  when compared 
to the Wg-Rg paradigm.
The 2 x 8  an a ly s is  fo r  the noninstructed condition y ie lded  a s ig n i f i ­
cant e f f e c t  fo r  t r i a l s ,  £  (7 ,  238) = 46.38, £ < .0 0 0 1 ,  and a s ig n i f ic a n t  
group by t r i a l  i n te ra c t io n ,  £  (7, 238) = 27.47, £ <  .0001. The 
group performed s ig n i f ic a n t ly  superio r  on t r i a l  1 and 2 (£ s < .0 1 )  but in ­
f e r io r  on t r i a l s  4 to  7 (P s<  .05) again , r e la t iv e  to the  control group.
Like Experiment I ,  orthogonal polynomials were used in t e s t s  fo r  
trends (Winer, 1971). Contrasts  between paradigms were found fo r  the 
l in e a r  and quadratic  trends  across the 8 t r i a l s .  Means fo r  each group 
and weighted means fo r  l in e a r  and quadratic  trends are shown in Table 6 
fo r  the in s tru c ted  condition and Table 7 fo r  the noninstructed  condition.
In the in s t ru c te d ,  as well as non instruc ted , condition the t e s t  fo r  a 
l in e a r  trend  and a quad ra tic  trench y ie lded  a s ig n i f ic a n t  e f f e c t  fo r  
t r i a l s  and the  group by t r i a l s  in te ra c t io n  (a l l  £ s <  .01).
Associative Matching Task. A 2 x 2 x 3 ana lys is  on the number o f 
co rrec t  pa ir ings  in the a s so c ia t iv e  matching task  showed the C-NC main 
e f fe c ts  to  be highly s ig n i f i c a n t ,  £  (1 , 132) = 40.55, £ < .0 0 0 1 ,  and more 
importantly, the paradigm by C-NC in te ra c t io n  was s ig n i f i c a n t ,  £  (2, 132)= 
7 .16, P .001. The means and standard deviations are presented in Table 8.
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Newman-Keul's t e s t  showed th a t  the  NC group reca lled  s ig n i f ic a n t ly  fewer
W Rpair ing  than the  C group in R^- paradigms. The o ther mean d i f f e r ­
ences were nons ig n if ican t.
Discussion
The NC condition produced s ig n i f ic a n t ly  more L is t  2 e r ro rs  than the 
C conditions. This was expected by the a s so c ia t iv e  in te rfe ren ce  hypothe­
s is  and does not support the frequency theory. As in the f i r s t  exper i­
ment, in s tru c t io n s  with regard to  the paradigmatic re la t io n sh ip s  had a 
f a c i l i t a t i v e  e f f e c t .  However, unlike Experiment I ,  the in te ra c t io n  of 
in s tru c t io n s  and paradigm did not reach a s ig n i f ic a n t  le v e l ,  nor did th a t
of C-NC conditions and paradigms. Simple main e f fe c ts  revealed th a t
W R  W  R.Rj- Wj and R^- paradigm produced s ig n i f ic a n t ly  more e r ro rs  in NC
condition compared to  i t s  r e la t iv e  C condition . This supports a sso c ia t iv e
hypothesis.
U RI
The Rj- Wj paradigm produced considerably le ss  e r ro rs  than the two 
paradigms, a r e s u l t  in co n tra s t  with both frequency theory and the m u lti­
ple component an a ly s is .  Both th eo r ie s  would expect poorer performance in 
th is  paradigm. However, the r e s u l t s  do support P au l 's  d i f f e r e n t ia t io n -  
suppression hypothesis and are in agreement with the r e s u l t s  o f  i t s  
fu n c tin a lly  equ ivalen t ^^R̂ -Rg paradigm o f  Experiment I .
W '  RFrequency theory p red ic ts  b e t te r  performance in the Rj- Wj para-
y DI
digm (Rule 1) compared to  Rj -̂ paradigm (Rule 2 ) .  This p red ic tion
was not supported. The ^ R^-^W  ̂ paradigm, on the contrary , re su lted  in
W R 's ig n if ic a n t ly  more e r ro rs  than the Rj- paradigm. Likewise the  r e s u l t  
of th is  comparison does not support the p red ic tion  of the asso c ia t iv e  
in te rfe ren ce  hypothesis which p red ic ts  W-R asso c ia tiv e  in te rfe ren ce  in 
both the ^R^-^ and ^ R^-^W  ̂ paradigms. In the l a t t e r  paradigm, how­
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ever , the potency of W-R in te r fe re n c e  should be s u b s ta n t ia l ly  m itigated
by th e  Rule 1 cue and hence the a s so c ia t iv e  theory leads to  the expecta-
W ' R  U R 't io n  o f  b e t te r  performance in the  R^- paradigm compared to  R^-
paradigm.
The percentage of t r a n s f e r  measure on e r ro rs  on L is t  2, r e la t iv e  to
the  c o n tro l ,  did not reveal any negative t r a n s f e r  in any of the th ree
experimental paradigms. However, only 25% p o s it iv e  (a value s im ila r  to
W Rthe 26% observed in Experiment I) was obtained in the Rj- paradigm
U  R  'which i s  s ig n i f ic a n t ly  le s s  than the  67% in the  R^- paradigm. Fre­
quency theory p red ic ts  high p o s i t iv e  t r a n s f e r  on the ^ R ^ -^ ^  Paradigm. 
Only 38% t r a n s f e r  was achieved, however. Thus inc iden ta l a s so c ia t iv e
in te rfe re n c e  may have been ac t iv a ted  in th i s  paradigm via  competition
U  ' R
between W-R asso c ia t io n s .  The 38% t r a n s f e r  obtained in the R^- Ŵ
W R 'paradigm is  a lso  s ig n i f ic a n t ly  i n f e r io r  to  the  67% of the  R^- Ŵ para­
digm. This i s ,  obviously, q u i te  con trad ic to ry  to  the frequency theory.
Examination of Figures 3 and 4 shows b e t te r  support f o r  frequency 
theory in and ^ R^-^W^ paradigms in the  trends o f  e r ro rs  across
t r i a l s ,  in c o n tra s t  the to t a l  e r ro r s  and percentage o f  t r a n s f e r  measure 
discussed above. Errors decreased more rap id ly  as t r i a l s  progressed
in the ^ paradigm compared to  the control group. I t  again should
be noted th a t  th is  paradigm can be considered fu n c tio n a lly  equ iva len t to  
the Wg-^Ŵ  paradigm o f  Experiment I ,  s ince  both are Rule 1 paradigms.
p
Comparison of Figures 1 and 3 reveal th a t  the Wg- Ŵ group had consider-
W* p
ably le s s  e r ro rs  ( in  percentage of t r a n s f e r ,  54%) than the R y  Ŵ 
group (38%). I t  seems th a t  some degree o f W-R in te rfe ren ce  i s  ac tiv a ted  
in the ^ R^-^W  ̂ paradigm.
The ^R^-R Wj paradigm shows the  same percentage (67%) o f  p o s i t iv e
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Wtra n s fe r  as i t s  fu n c t io n a lly  equ ivalen t R^-Rg paradigm does in Experi­
ment I .  Both paradigms support P au l 's  d if fe re n t ia t io n -su p p re ss io n  hy­
p o thesis .  The s ig n i f ic a n t  in te ra c t io n s  of l in e a r  and quadratic  trends fo r  
groups by t r i a l s  in d ica tes  th a t  the paradigms d i f f e r  s ig n i f ic a n t ly  in
l in e a r  as well as quadra tic  components. Inspection o f  Figures 3 and 4
IaI ' Rshows a s tronger  l in e a r  component in the Wg-Rg and Rj- paradigms,
W Rwhile a s tronger  quadratic  component i s  evident in the R^- paradigm. 
This p resen ts  s tronger  support fo r  the frequency theory than inciden ta l 
a s so c ia t iv e  mechanisms.
Analysis of to ta l  e r ro r  and percentage o f  t r a n s f e r  in d ica tes  s tronger 
support fo r  a s so c ia t iv e  hypothesis while ana lys is  of e r ro rs  across t r i a l s  
supports the frequency theory. These c o n f l ic t in g  r e s u l t s  are fu r th e r  
discussed in the  general d iscuss ion .
A cquisition data supports frequency theory in the. paradigm,
but not under the  NC conditions. The Paradigms produced s ig n i f i ­
cant loss  in the re ten t io n  of L is t  1 co r re c t  pa ir ings  in the NC condition 
r e l a t iv e  to  the C condition . Since in a s so c ia t iv e  matching task  both W 
and R items are "av a i la b le ,"  the loss  o f  re te n t io n  in the  NC paradigm 
represen ts  support fo r  inc iden ta l a s so c ia t iv e  in te r fe re n c e  mechanisms. 
Frequency theory as s ta t e d ,  makes no p red ic tion  of d i f f e r e n t i a l  L is t  1
re te n t io n  fo r  the C and NC conditions.
General Discussion 
The r e s u l t s  o f  the two experiments cannot be in te rp re te d  within any 
s in g le  one of the th ree  th eo r ie s  dicussed in the in troduction  sec tion . 
D ifferen t paradigms produced r e s u l t s  in support o f  d i f f e r e n t  th e o r ie s .
Frequency theory was supported s trong ly  in th e  Rule 1 W2-^W  ̂ paradigm
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when sub jec ts  were in s tru c ted  about paradigmatic re la t io n sh ip s .  How­
ever, the  high magnitude of pos it iv e  t r a n s f e r  (92%) could also be i n te r ­
preted as supporting an extension of P au l 's  d if fe ren tia t io n -su p p ress io n  
hypothesis under the  ruberic  of sub jec ts  learn ing  a concept of "re lease" 
o f suppression ( i . e . ,  always respons with the previously suppressed a l ­
te rn a t iv e ) .  In the  Rule 2 paradigm under the C cond ition , f r e ­
quency theory was supported in Experiment I in demonstrating p o s it iv e  
t r a n s f e r ,  r e l a t iv e  to  W2-R2 » on the e a r ly  t r i a l s  and negative t r a n s f e r  
on the l a t e r  t r i a l s .  The same trend appeared in Experiment II in the C 
cond itions, but a s so c ia t iv e  theory perhaps b e t t e r  explains the le s s e r  de­
gree o f  p o s it iv e  t r a n s f e r  on the ea r ly  t r i a l s  and g rea te r  negative t r a n s ­
fe r  on l a t e r  t r i a l s  fo r  the  NC condition.
as so c ia t iv e  theory was supported s trong ly  in the paradigm
W Rwhen sub jec ts  were not in s tru c ted  and in the R^- Wj paradigm under the
NC condition . P a u l 's  d i f f e r e n t ia t io n  suppression hypothesis drew strong 
W U R 'support in the R^-Rg and Rj- paradigms in both the in s tru c ted  and 
noninstructed  conditions as well as the  C-NC conditions.
The re su l t s  a re  even more confusing when compared under d i f f e re n t  
dependent measures, e sp ec ia l ly  when percentage of t r a n s f e r  on to ta l  
e rro rs  are  compared with e r ro rs  across t r i a l s .  For example, ^ R^-^W  ̂
supports frequency theory when the  data are analyzed fo r  e r ro rs  across 
t r i a l s .  However, the  ana lys is  o f  percentage o f  t r a n s f e r  showed only 38% 
p o s it iv e  t r a n s f e r  fo r  th i s  Rule 1 paradigm compared to  68% t ra n s f e r  fo r  
the Rule 1 ^R^-Rg paradigm, a r e s u l t  in obvious c o n tra s t  with the pre­
d ic tio n  of frequency theory.
U RThe ana lys is  o f  e r ro rs  across t r i a l s  in the Rĵ - paradigm sup­
ports  frequency theory in both experiments, q u a l i f ie d  only by support
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fo r  a s so c ia t iv e  theory under the NC condition. In c o n tra s t ,  analysis  of 
to ta l  e r ro rs  r e s u l t s  in a s ig n f ican t  main e f f e c t  of C vs. NC ind ica ting  
inferior.VD performance under the NC condition. However, a simple main 
e f f e c t  an a ly s is  on the same measure, desp ite  the nonsign if ican t paradigm 
by C-NC in te ra c t io n s  revealed th a t  the i n f e r io r i ty  o f  NC re la t iv e  to  C 
paradigms was mainly due to the e f fe c t  in the  and ^ Para­
digms. These r e s u l t s  are  in support of a s so c ia t iv e  in te rfe ren ce  hypothe­
s i s  and ag a in s t  the frequency theory.
The overa ll  p a tte rn  of r e s u l t s  ind ica tes  th a t  no s ing le  theory can 
account fo r  the r e s u l t s  o f  a l l  the paradigms under in s tru c ted  and non­
in s tru c ted  conditions and C-NC conditions.
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TABLE 1




Mean S-D Mean S-D Mean S-D Mean S-D
Instruc tion 8.50 8.80 .583 .667 1.67 2.90 13.08 7.85
Noninstruction 13.42 9.18 11.08 6.99 5.00 5.24 12.67 5.52
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TABLE 2
Percentage o f  Transfer fo r  L is t  2 Total Errors in Experiment I
. \ - R 2
Instruc tion  41.16 92.99 82.41
Noninstruction 12.14 16.30 53.97
TABLE 3
The Means and Weighted Means fo r  L inear and Quadratic Contrasts  f o r  In s tru c ted


























Quad 8.75 1.91 -5.25 -5 .0 -4.17 -25 .58 3.5 4̂
Wg-Rg M 6.42 3.08 1.42 .92 .75 .33 .17 .17
Linear -44.67 -15.42 -4 .0 -1.08 .75 1.0 .83 1.16
Quad 44.67 3.08 -4 .5 -5.42 -3.75 -1 .0 .16 1.67
TABLE 4
The Means and Weighted Means fo r  Linear and Quadratic Contests fo r  Noninstructed
Subjects  in  Experiment I
T r ia ls
m
1 2 3 4 5 6 7 8
1.33 1.17 1.08 1.58 1.50 1.58 1.75 1.0
Linear -9.33 -5 .83 -3.25 -1 .58 -1.50 4.75 8.75 7.0
Quad 9.33 1.33 -3.25 -7.92 -7 .5 -4.75 1.75 7.0
Wg-^^ M 4.58 1.83 1.75 .92 .50 .50 .42 .33
Linear -32.08 -9.16 -5.25 - .9 2 .50 1.5 2.08 2.33
Quad 32.08 1.83 -5.25 -4.58 -2 .5 -1 .5 .42 2.33
WR -̂Rg M 1.5 .75 .75 .42 .75 .33 .08 .33
Linear -10.5 -4.16 -2.25 - .42 .75 1.00 .42 2.33
Quad 10.5 .83 -2.25 -2.08 -3.75 -1 .0 .08 2.33
Wg-Rg M 5.75 3.75 1.50 .67 .33 .33 .16 .0
Linear -40.25 -18.75 -4 .5 -.6 7 .33 1.0 .83 .0





Means and Standard Deviations fo r  L is t  2 T r ia ls  
to  C rite rion  in Experiment I I
Paradigm
W'^^Rw^
Corresponding 6.67 3.37 4.71 1.27 4.54 2.32
Noncorresponding 8.25 1.21 4.13 2.40 6.25 2.71
TABLE 6
The Means and Weighted Means fo r  L inear and Quadratic C ontrast in Paradigms 
fo r  E rrors  per  T r ia l  on L is t  2 fo r  In s tru c te d  Subjects  in  Experiment I I
T r ia l s
1 2 3 4 5 . 6 7 8
J .71 1.38 1.42 1.04 1.67 .71 .79 .38
Linear -4 .96 •76.88 -4.25 -1.04 1.21 2.13 3.96 2.63
Quad 4.96 1.37 -4.25 -5.21 -5.63 -2.13 .79 2.63
Wg-Rg M .56 3.50 1.50 .33 .50 .25 .08 .00 U10
Linear -39.67 -17.58 -4 .50 -.3 3 .50 .75 .42 0
Quad 39.67 3.50 -4 .50 -1.67 -2.50 -.7 5 .08 0
TABLE 7
The Means and Weighted Means fo r  Linear and Quadratic Contrasts  in Paradigms 
f o r  Errors per T r ia l  on L is t  2 fo r  Noninstructed Subjects  in Experiment I I
T r ia ls
1 2 3 4 5 6 7 8
M 1.79 1.88 1.96 1.71 1.29 1.46 1.13 1.00
Linear
Quad 12.54 2.33 -5.79 -8.13 -6.92 -4.21 1.13 7.0
Wg-Rg M 5.83 3.67 2.75 1.42 .42 .25 .17 .08
(S t
Linear -40.83 -18.33 -8.25 -1.12 .42 .75 .83 .58
Quad 40.83 3.67 -8.25 -7.08 -2.08 -.75 .17 .58
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TABLE 8
Mean and Standard Deviation fo r  A ssociative 
Matching Recall of L is t  1 in Experiment II
Mean S-D Mean S-D Mean S-D
Corresponding 8.96 3.17 6.71 2.43 6.54 3.77
Noncorresponding 2.88 2.68 4.75 3.25 4.67 2.66
Figure Captions
U RFigure 1. Total e r ro r s  across t r i a l s  1-8 fo r  the  Rj- Wj and Wg-Rg para­
digms in in s tru c te d  conditions in Experiment I .
Figure 2. Total e r ro rs  across t r i a l s  1-8 fo r  the Wg-^Wp
and Wg-Rg paradigms in noninstructed  conditions in Experiment I .
Figure 3. Total e r ro r s  across t r i a l s  1-8 fo r  the  and Wg-Rg para­
digms in in s t ru c te d  conditions in Experiment I I .
Figure 4. Total e r ro r s  across t r i a l s  1-8 fo r  the^R^-^W^ and Wg-Rg para­
digms in noninstructed  conditions in Experiment I I .
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A t ra n s f e r  study genera lly  contains two basic  experimental stages con­
s is t in g  o f a t r a in in g  stage and a t e s t  s tage . The main purpose in a t ra n s ­
fe r  study is  to  examine how t ra in in g  given during the f i r s t  s tage influences 
performance during the  t e s t  s tage . The observed e f f e c t  may be zero , posi­
t iv e  or negative . In o ther  words, the t ra in in g  stage may f a i l  to  influence 
performance in the  t e s t  s i t u a t io n ,  f a c i l i t a t e  i t ,  o r  in te r f e r e  with i t .  The 
presence of a s ig n i f ic a n t  t r a n s f e r  e f f e c t ,  whether p o s i t iv e  or negative , 
implies th a t  some of the responses es tab lish ed  during the t ra in in g  stage 
are ca r r ie d  over to the t e s t  s tage .  The p o s it iv e  o r negative t r a n s f e r  e f ­
fe c ts  depend on whether these  responses c a r r ie d  over from t ra in in g  stages 
are app rop ria te  o r  inappropria te  to  the t e s t  s tage .  Hence, experiments 
on t r a n s f e r  emphasize the s im i l a r i t i e s  and d if fe ren ces  between the  two 
ta sk s .
One of the  major developments in contemporary research  on t ra n s fe r  
has been the  recognition  th a t  two sources o f  t r a n s f e r  co n tr ib u te  to  the 
gross t r a n s f e r  e f f e c t :  nonspecific  and sp e c i f ic .  A nonspecific  t ra n s fe r  
e f f e c t  i s  independent o f  l i s t  content. There i s  no stim ulus-response r e ­
la t io n sh ip  employed between the t r a in in g  and t e s t  s tag e s .  Nonspecific 
t r a n s f e r  e f fe c ts  a r i s e  from general fac to rs  such as warm-up or learn ing  
to  le a rn .  In o ther  words, during the  t ra in in g  s tage sub jec ts  acquire some 
general s k i l l s  and postural adjustments which enable them to a d ju s t  more 
rap id ly  during the  t e s t in g  s tage .
T ransfer e f f e c t s  are  designated as sp e c i f ic  when some s tim u lus-re ­
sponse r e la t io n sh ip  e x i s t s  between the two s tag e s .  Most in v es tig a to rs
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have shown an in t e r e s t  in d i f f e r e n t ia t in g  the sp e c if ic  and nonspecific  
e f f e c t .  In order to e s ta b l i s h  laws of sp e c if ic  t r a n s fe r  i t  is  necessary 
to  experimentally determine the stimulus-response re la t io n sh ip s  between 
the two stages and vary them system atica lly .
Specific  Transfer E ffect
Poffenberger (1915) proposed th ree  t ra n s fe r  laws: (1) Transfer
e f fe c ts  are p o s it iv e  when both i t s  s tim uli and responses remain the same 
in the two stages (A-B, A-B paradigm); (2) t r a n s f e r  e f fe c ts  are negative 
when the s tim uli remain the  same but i t s  responses change in the two 
stages (A-B, A-C paradigm); (3) t r a n s fe r  e f fe c ts  are zero when the stim uli 
and responses change in both s tages (A-B, C-D paradigm). Wylie (1919) 
added a fourth  law, namely th a t  (4) t r a n s fe r  e f fe c ts  are p o s it iv e  when the 
s tim uli changes and responses remain the same (A-B, C-B paradigm). Bruce 
(1933), varying both stimulus and response s im i la r i ty  in nine d i f f e r e n t  
paradigms, using CVC m a te r ia ls ,  supported a l l  four t r a n s f e r  p o s tu la te s .  
This design , however, does p ro h ib i t  genera liza tions  since paradigmatic 
manipulation occurred in the second l i s t .  The study does represen t one 
of the f i r s t  attempts to  in v es t ig a te  s p e c if ic  t r a n s fe r  e f f e c ts  via para­
digmatic v a r ia t io n  in the  two stages.
The p r in c ip le  o f  stimulus genera liza tion  has proven to  be a s i g n i f i ­
cant tool in the th e o re t ic a l  ana lysis  of s p e c if ic  t r a n s f e r  e f f e c t s .
Stimulus S im ila r i ty
Gibson's (1940) theory on stimulus genera liza tion  pos tu la tes  th a t  
genera liza tion  occurs among verbal s tim uli and the reduction o f  g en e ra l i­
zation ( d i f f e re n t ia t io n )  i s  an e s se n tia l  condition in a t r a n s f e r  learning 
ta sk .  G eneralization can be reduced by re in fo rc ing  d i f fe re n t ia t io n a l  r e ­
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sponses (co rrec t  responses) and by not re in fo rc ing  generalized responses. 
Hence, the g re a te r  the degree of genera liza tion  the more re inforced  prac­
t i c e  is  required to  e s ta b l is h  d i f f e r e n t ia t io n .
According to Gibson, stimulus genera liza tion  occurs net only within 
l i s t s  but a lso  between l i s t s .  When th e re  i s  genera liza tion  between the 
stimulus terms in two l i s t s ,  the f i r s t  l i s t  responses w ill be e l i c i t e d  
during second l i s t  lea rn ing .
Specific  p red ic tio n s  from Gibson's hypothesis were te s te d  by Hamil­
ton (1943) and Gibson (1941). Hamilton used id en tica l  s e ts  o f  nonsense 
s y lla b le s  as responses in both l i s t s  but varied 4 degrees of stimulus 
s im i la r i ty  using Gibson's visual forms. These four conditions were denoted 
as A-B, A-B; A-B, A'-B; A-B, A"-B; and A-B, C-B. Hamilton found th a t ,  as 
s im i la r i ty  between the two stages decreases (A-B to C-B second l i s t ) ,  pos i­
t iv e  t r a n s fe r  decreases. In o ther  words, increased stimulus genera liza ­
t ion  re su l t s  in increasing  p o s it iv e  t r a n s f e r  when responses are id en tica l  
in both l i s t s .
Gibson (1941) used the same stimulus s im i la r i ty  conditions as Hamil­
ton but used d i f f e r e n t  responses in the te s t in g  s tage . Thus, four condi­
t io n s  were denoted as A-B, A-D; A-B, A'-D; A-B, A"-D; and A-B, C-D. Gibson 
found negative t r a n s f e r  when second l i s t  responses were d i f f e r e n t .  He also  
found th a t  the g re a te r  the  s im i la r i ty  between stim uli the g re a te r  the nega­
t iv e  t ra n s fe r .  Postman (1971) pointed out th a t  from these two s tud ies  i t  
can be concluded th a t  the  d ire c t io n  of t r a n s f e r ,  p o s it iv e  or nega tive ,  is  
determined by response s im i la r i ty  while the magnitude o f  t r a n s f e r  rep re ­
sen ts  some function of stimulus s im i la r i ty .  Both Bugelski and Cadwallader 
(1956) and D a l le t t  (1962) f a i le d  to  support the stimulus genera liza tion  
hypothesis. They showed a g rad ien t fo r  p o s it iv e  t r a n s f e r  paradigms but
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not fo r  negative t r a n s f e r  paradigms.
Underwood (1961) has c r i t i c i z e d  the Gibson hypothesis fo r  i t s  meth­
odological and th e o re t ic a l  perspec tive .  F i r s t ,  the stim uli used in these 
experiments were derived from normative da ta . Any experiment using such 
s tim uli i s  thus v a l id a t in g  the normative t e s t  i t s e l f  r a th e r  than a t e s t  o f  
in te r-s tim u lu s  genera liza tion  e f fe c ts  on t r a n s f e r .  Secondly, s tim uli were 
o f geometrical forms. This l im its  the knowledge regarding the stimulus 
genera liza tion  e f f e c t  with nonsensory s tim uli and verbal m a te r ia ls .
Gibson's theory is  incomplete because i t  did not take in to  account 
the ro le  o f  response g en e ra l iza t io n .  Osgood (1949) takes in to  account both 
types of g en e ra liza tio n s  in h is  promary laws o f  t r a n s f e r  surface .
Response S im ila r i ty
Osgood's t r a n s f e r  surface:
Using the data  obtained by Gibson and Hamilton and in  h is  own lab o ra ­
to ry ,  Osgood (1949) proposed a model o f the e f f e c ts  o f i n t e r l i s t  stimulus 
and response s im i la r i ty .  The v e r t ic a l  dimension o f  the model provides an 
estim ate o f  the  amount and d ire c t io n  o f  t r a n s f e r .  The f l a t  rec tangu la r  
surface on the horizonta l plane rep resen ts  zero t r a n s f e r .  The following 
th ree  empirical laws were derived from th i s  surface:
(1)When s tim uli are id en tica l  (SI) and R are varied  (RI to Ra), 
negative t r a n s f e r  and re t ro a c t iv e  in te r fe re n c e  are obtained, the  magnitude 
of both decreasing as the s im i la r i ty  between responses increases  (A-C 
varied to  A'-B to A-B).
(2)When responses are id e n tic a l  (RI) and s tim uli are varied  (SI-SN), 
p o s it iv e  t r a n s f e r  and r e tro a c t iv e  f a c i l i t a t i o n  are obtained , the magnitude 
o f both increasing  as the s im i la r i ty  between stimulus members increases
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(C-B varied  to  A-B). t h i s  law was supported by Hamilton's (1943) r e s u l t .
(3)When both s tim uli and responses are simultaneously varied , nega­
t iv e  t r a n s f e r  and r e t ro a c t iv e  in te rfe re n c e  are ob ta ined , the magnitude of 
both increasing  as the  stimulus s im i la r i ty  increases  (C-D varied to  A-C).
The surface  represented an important system atic  attem pt to  in te g ra te  
the to ta l  range of t r a n s f e r  and in te rfe ren ce  phenomena. D irect attempts to 
v a l id a te  Osgood's n e t  t r a n s f e r  have produced mixed r e s u l t s .
Bugelski and Cadwallader (1956) made a t e s t  o f  Osgood's model by 
varying 4 degrees of stimulus and response s im i la r i ty .  They used geome­
t r i c a l  forms as s tim uli and ad jec tiv es  as responses in  pa ired -asso c ia te  
l i s t s .  I n t e r l i s t  stimulus s im i la r i ty  was varied  from id e n t i ty  to  simi­
l a r i t y  to  le s s  s im i la r i ty  and n e u t r a l i ty .  I n t e r l i s t  responses were iden­
t i c a l ,  s im i la r ,  neu tra l and opposed. The r e s u l t s  were in complete harmony 
with Osgood's f i r s t  empirical law. The second law was not supported. Simi­
l a r  responses showed the g re a te s t  negative t r a n s f e r  and negative t r a n s f e r  
e f f e c ts  decreased with decreasing response s im i la r i ty  (Rn, Ro) instead  of 
increasing  as Osgood's model would p re d ic t .  Osgood's th i rd  law was sup­
ported in the p resen t experiment. When both s tim uli and responses were 
varied sim ultaneously , the  magnitude of negative t r a n s f e r  increased as 
s im i la r i ty  was increased . A possib le  reason fo r  the nonconfirmations may 
have been th a t  the l i s t s  were not counterbalanced. I t  i s  possib le  th a t  
t r a n s f e r  tasks  were more d i f f i c u l t  in some conditions (underwood, 1961).
D a l le t t  (1962) ca r r ie d  out an experiment to  t e s t  Osgood's second law 
which was not supported by Bugelski and Cadwallader (1956). She had 3 
degrees o f  response s im i la r i ty :  id en tica l ,  s im i la r ,  and n e u tra l .  She also 
had 4 degrees of stim ulus s im i la r i ty :  S I ,  S^, S2 , Sn. Results were in 
agreement with the p red ic tion  from Osgood's su rface . Performance was b e t te r
64
with s im ila r  ra th e r  than with neu tra l responses. This f ind ing  d i f f e r s  
from Bugelski e t  ^  where performance was worse with s im ila r  responses.
Wimer (1964) f a c to r ia l ! , /  varied  5 degrees o f  stimulus and response 
s im i la r i ty  using Osgood's o r ig in a l  m ateria l to  both t e s t  and extend the 
ne t t r a n s fe r  su rface . Support f o r  law 1 was minimal when s tim uli on both 
l i s t s  were id en tica l  o r  s im i la r .  P os it iv e  t r a n s f e r  occurred fo r  opposed 
and antonymous responses (according to  Osgood, there  should have been a 
negative t ra n s fe r )  as well as id e n t ic a l  and s im ila r  responses.
Osgood's second law was supported when responses were id e n tic a l  on 
both l i s t s .  Only a high degree of stimulus s im i la r i ty  produced p o s it iv e  
t r a n s f e r .  Results were con tra ry  to  Osgood's th i rd  law p re d ic t io n .  There 
was evidence fo r  p o s i t iv e  t r a n s f e r  fo r  a l l  conditions. T ransfer between 
l i s t s  appears to increase  as s im i l a r i ty  or opposition r e la t io n  increases .
For each of the empirical laws postu la ted  by Osgood, support was 
minimal when stimulus r e la t io n s  were held constant and response s im i la r i ty  
was varied (Law 1 ) ,  and maximal when réponse s im i la r i ty  was constan t and 
stimulus s im i la r i ty  varied  (Law 2 ) .  There was l i t t l e  support fo r  the 
th i rd  law. When net t r a n s f e r  i s  depicted with responses varying only from 
RI to  RN, data are in approximate accord with Osgood's p re d ic t io n s .  There 
i s  su b s tan tia l  evidence th a t  as the responses become more s im i la r  the ac­
q u is i t io n  o f  a t r a n s f e r  l i s t  i s  increasing ly  f a c i l i t a t e d  (Morgan and Under­
wood, 1950; Underwood, 1951; Young, 1955; and S tan e r ,  1956).
The Osgood su rface ,  th e r e fo re ,  generates many th e o re t ic a l  implica­
t io n s  when Sj-Sg and R^-Rg r e la t io n s  are varied from id e n t i ty  to  n e u t r a l i ty .  
I t  should be noted, however, t h a t  Osgood's t r a n s f e r  surface  considers only 
gross t r a n s f e r  e f f e c ts  and lacks  the th e o re t ic a l  formulation necessary to 
deal with in te ra c t io n s  with seconday v a r iab le s .  This th e o re t ic a l  formula-
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tion  has been taken in account in a component process model of t r a n s f e r  
proposed by Martin (1965).
Stage Analysis Model
Underwood, Runquist and Schulz (1959) attempted to  take the f i r s t  
s tep  in id e n tify in g  separa te  component s tages in  PA learn ing . The two- 
stage model assumes th a t  PA acqu is it ion  has (1) A response a v a i la b i l i ty  
stage and (2) an a s so c ia t iv e  or hook-up s tage . In the response a v a i l ­
a b i l i t y  s tage the  sub jec t acquires responses while in the hook-up stage 
the sub jec t  lea rns  to asso c ia te  the ava ilab le  responses with presented 
s t im u li .  According to th i s  model then , responses must become ava ilab le  
before they e n te r  in to  new asso c ia tio n s .  Nonspecific t ra n s fe r  e f fe c ts  
may influence both s tages o f acqu is it ion  and are assumed to be present 
fo r  a l l  paradigms.
M artin 's  Component Process Model
Two-stage analys is  assumes a hook-up o f  only forward asso c ia tio n s .  
M artin 's  (1965) component model considers the  hook-up or a ssoc ia tive  stage 
as cons is t ing  of forward as well as backward asso c ia t io n s .  M artin 's  com­
ponent surface  conceptualizes th ree  components which are t ra n sfe rred  from 
one paired a sso c ia te  task  to  another. The th ree  components are (1) r e ­
sponse a v a i l a b i l i t y  (R) (2)Forward asso c ia tio n s  (F) and (3)Backward as­
soc ia tio n s  (B). According to  Martin, what i s  t ra n s fe rre d  i s  some combina­
t io n  of these th ree  e f f e c t s .  Rather than employing a net t r a n s fe r  su rface , 
Martin argued th a t  an accurate  depiction  o f  t r a n s f e r  must involve th ree  
surfaces which describe how a p a r t ic u la r  e f f e c t  i s  t ra n s fe rre d  as a func­
tion  of the pos ition  within the coordinate system o f  th a t  p a r t ic u la r  su r­
face.
6 6
According to  the R su rface ,  p o s it iv e  t r a n s f e r  w ill be maximal when 
responses are id en tica l  (A-B, A-B and A-B, C-B). The p o s it iv e  t ra n s fe r  
e f fe c t  declines p rogressively  from maximum to zero as the r e la t io n  be­
tween the successive responses changes from id e n t i ty  to  d is s im i la r i ty  
(A-B, A-C and A-B, C-D). I t  should be noted th a t  the R surface only con­
t r ib u te s  p o s it iv e ly  to  the second l i s t  acq u is it io n  and the  ne t t r a n s f e r  
e f f e c t  i s  independent o f  the degree o f stimulus s im i la r i ty .
M artin 's  F surface  p red ic tio n s  a re  equivalent to  those provided by 
Osgood's su rface . Forward a s so c ia t iv e  learn ing  (FA) produces negative 
t r a n s f e r  when the second l i s t  s tim uli e l i c i t  f i r s t  l i s t  responses (A-B, 
A-C). Thus F surface depends on S^-Sg re la t io n sh ip s .  Therefore A-B, C-B 
and A-B, C-D paradigms are not involved in the  t r a n s f e r  o f  FA because there 
is  a neutral re la t io n sh ip  e x is t in g  between S^-Sg. When S^-Sg s im i la r i ty  
i s  constant a t  id e n t i ty  and the degree of R^-Rg s im i la r i ty  i s  varied , posi­
t iv e  t r a n s f e r  w ill i n i t i a l l y  decrease (A-B to  A-B') leading to increasing 
negative t ra n s fe r  when R^-Rg i s  neutral (A-B' to  A-C).
Component process theory assumes th a t  a s so c ia t iv e  learn ing  is  b i ­
d ire c tio n a l in nature . P ra c t ic e  on A-B re s u l t s  in the development o f  A-B 
and B-A asso c ia t io n s ,  both o f  which can provide s ig n i f ic a n t  sources o f 
t r a n s f e r .  The B surface depends on the s im i la r i ty  between R^-Rg. Hence 
A-B, A-C and A-B, C-D paradigms cannot involve t r a n s f e r  o f  backward as­
soc ia tions  (BA) because completely new responses ch a rac te r ize  the  t ra n s fe r  
ta sk .  Transfer w ill be p o s i t iv e  fo r  the A-B, A-B posit ion  since BA learn ­
ing f a c i l i t a t e s  the t r a n s f e r  ta sk .  When stim uli are a t  id e n t i ty  and re ­
sponse s im i la r i ty  decreases, p o s i t iv e  t ra n s f e r  decreases to  zero since 
the responses in the  t r a n s f e r  task  are  d is s im i la r  from those learned dur­
ing the  f i r s t  l i s t .  This minimizes the p o s s ib i l i ty  o f B e l i c i t i n g  A.
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When R^-Rg re la t io n s  are a t  I d e n t i ty ,  varying the degree o f  S^-Sg sim i­
l a r i t y  (A-B to C-B) r e s u l t s  i n i t i a l l y  in decreasing p o s it iv e  t r a n s f e r  from 
A-B to A'-B and subsequent increasing  negative t r a n s f e r  with increasing  
Sj-Sg d i s s im i la r i ty  (A'-B to C-B).
Martin c a rr ied  h is  analysis  one s tep  fu r th e r  in d ica tin g  th a t  second­
ary variab les  such as meaningfulness (m) o r  degree of l i s t  one learn ing  
(DOL^) w ill in fluence the amount o f  to ta l  t r a n s f e r  th a t  r e s u l t s  from these 
varying components. M artin 's  component process theory thus makes the f o l ­
lowing sp e c i f ic  p red ic tions  regarding ne t t r a n s f e r  e f f e c t s :
Predicted Net Transfer E ffec ts  
Transfer  Component Net E ffec t
+ only
v ar ies  + to  - 
- only 
0
The basic  advantage o f M artin 's  model i s  a refinement o f p red ic tions  
which take in to  account secondary v a r iab le s .  I t  should be noted, however, 
th a t  th ree  components do n o t ,  of course, exhaust a l l  the  courses o f spe­
c i f i c  t r a n s f e r  th a t  can be postu la ted  on th e o re t ic a l  grounds. M artin 's  
theory , fo r  example, f a i le d  to  id e n t i fy  stimulus and l i s t  d i f f e r e n t ia t io n  
components.
A G eneralization Surface fo r  the Simultaneous V ariation o f  Stimulus and 
Response S im i la r i ty :
Underwood (1949) postu la ted  the phenomena of Stimulus and Response 
genera liza tion  as the  mechanism underlying observed t r a n s f e r .  Underwood 
(1966) proposed th a t  the  p ro b a b il i ty  o f  stimulus gen era liza tio n  (PA') x 
the p ro b a b i l i ty  o f  response g en era liza tion  (PB') = the  p ro b a b il i ty  o f
Paradigm R F B
A-B + + +
C-B + 0 -
A-C 0 - 0
C-D 0 0 0
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simultaneous g en era liza tio n  (G). Shea 's  (1969) experiment te s te d  the p re ­
d ic tio n  fo r  the p ro b a b i l i ty  of simultaneous g en e ra l iza t io n .  She had th ree  
lev e ls  of stimulus and response s im i la r i ty .  Stage 2 defined nine para­
digms: A-B, A-B', A-B", A'-B, A"-B, A '-B ',  A'-B", and A"-B". A' words 
were highly s im ila r  to  A words, while A" words were s l ig h t ly  s im ila r  to  A 
words. A '-B ',  A '-B", A "-B ', A"-B" a l l  involve simultaneous genera liza tion  
and were thus used to assess  Underwood's model.
A m ultip le-choice  (MC) task  was employed to  t e s t  fo r  t r a n s f e r  on 
s tage 2. All Ss received a l l  paradigms. For example, i f  f i r s t  l i s t  A-B 
p a irs  were A n g ry -L ittle ,  then the s tage  2 m ultip le-cho ice  item fo r  A'-B' 
would be Enraged-(l) Neutral (2) P e t i t e  (3) Heavy. The Ss were required to 
recognize which of the  th re e  a l t e rn a t iv e s  was s im ila r  to  the  f i r s t  l i s t  
response. L i t t l e .  Experiment II employed an id en tica l  procedure with new 
stim ulus and response m a te r ia ls .
The r e s u l t s  revealed a s trong e f f e c t  fo r  St and R d i s s im i la r i ty .  The 
e f f e c t  o f  St d i s s im i la r i ty  is  revealed to be g re a te r  than the  e f f e c t  o f  R 
d i s s im i la r i ty .  Such assymetry between St and R d i s s im i la r i ty  was not p re ­
d ic ted .  Two p red ic tions  were confirmed: ( l ) I t  i s  c le a r  th a t  Ss exh ib ited
t r a n s f e r  o f  f i r s t  l i s t  a sso c ia t io n s  to  a second ta sk  involving simultaneous 
gen era liza tio n  of new St and R terms. I t  should be noted th a t  th i s  t r a n s ­
f e r  occurred without any s tage 2 lea rn ing  t r i a l s ,  i . e . ,  no feedback was 
given during the MC t e s t .  (2 )Increasing  St and R d i s s im i la r i ty  did r e ­
duce the  level o f  performance on s tage  2.
Underwood's model PA' x PB' = 6 was examined by using the  observed 
r e l a t iv e  frequencies o f  choice fo r  the  A-B', A-B", A'-B and A"-B paradigms 
to  p re d ic t  r e la t iv e  frequencies  fo r  A'-B',, A'-B", A"-B', A"-B" paradigms.
p
X ana lys is  revealed th a t  the d if fe ren ces  between predic ted  and observed
69
frequencies were n o n -s ig n if ica n t  except fo r  A'-B" in the  f i r s t  experiment.
The assymetry between the  S t and R d i s s im i la r i ty  was not predic ted . 
Shea reasoned th a t  i t  may be the te s t in g  procedure i t s e l f  th a t  produces 
the observed d if fe re n c e .  Response id e n t i f ic a t io n  was measured by a recog­
n it io n  task  and stimulus id e n t i f ic a t io n  by re c a l l  o f  the f i r s t  l i s t .  Hence, 
the g re a te r  d i f f i c u l t y  o f  s e le c t in g  the s im ila r  item on the  St s ide  would 
be re f le c te d  in a g re a te r  performance decrement fo r  ad jec tiv es  o f in c reas ­
ing d i s s im i la r i ty .  The MC was replaced by a f re e  r e c a l l  task  in  experi­
ment I I .  Here both St and R id e n t i f ic a t io n  was measured via re c a l l  of the 
f i r s t  l i s t .  Under th i s  cond ition , the  observed S t and R d i s s im i la r i ty  
gradients  were symmetrical.
Shea used a s in g le  MC t r a n s f e r  t e s t .  Uehling and Underwood (1972) 
argued th a t  th e re  i s  not evidence f o r  t r a n s f e r  e f f e c ts  over t r i a l s  on a 
second l i s t .  Shea 's  s in g le  t r i a l  t r a n s f e r  task  evidence d o e sn 't  read ily  
allow sp e c if ic a t io n  o f  a s e t  o f  laws re la t in g  s im i la r i ty  and t r a n s f e r .  
Uehling and Underwood (1972) c a r r ie d  out th ree  experiments: In Experiment
I S t s im i la r i ty  was varied (SV), but the response members were id e n t ic a l ;  
in Experiment I I ,  response s im i la r i ty  was varied (RV), with St terms iden­
t i c a l ;  and in Experiment I I I  s im i la r i ty  between both s tim uli and responses 
were varied simultaneously (SV-RV). Three degrees of s im i la r i ty  were em­
ployed within each experiment.
Results ind ica ted  th a t  in e a r ly  t r a n s f e r ,  when s tim uli are  varied and 
responses are id e n t i c a l ,  negative t r a n s f e r  i s  obtained . D issim ilar  stim uli 
(A-B, C-B) y ie ld  high p o s it iv e  t r a n s f e r  with highly s im ila r  responses (A-B, 
A'-B). D issim ilar  responses (A-B, A-C) y ie ld  negative t r a n s f e r  which de­
creases with increasing  R s im i la r i ty  u n ti l  zero t r a n s f e r  i s  obtained (A-B, 
A-B'). By varying simultaneously both s tim uli and responses, zero t ra n s fe r
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r e s u l t s .  These find ings are  not in accord with Wimer (1964) and Shea 
(1969), who found some p o s it iv e  t r a n s f e r  with increasing  s im i la r i ty  of 
both s tim uli and responses.
Backward Surface
Osgood's t r a n s f e r  surface  attempts to  r e la te  d ire c t io n  and degree 
of t r a n s f e r  to S^-Sg s im i la r i ty  and R^-Rg s im i la r i ty .  Houston (1964) a t ­
tempted to  describe s im i la r i ty  between f i r s t  l i s t  s tim uli and second l i s t  
responses (S^-Rg) and the s im i la r i ty  between second l i s t  s tim uli and f i r s t  
l i s t  responses (Sg-R^). Houston re labeled  the dimensions o f  Osgood's 
t r a n s f e r  surface  such th a t  they r e fe r  to  S^-Rg and Sg-R^ s im i la r i ty  ra th e r  
than to S^-$2 and R^-Rg s im i la r i ty .  This backward t r a n s f e r  surface gen­
era ted  four basic  paradigms: C-D, C-A, B-C and B-A. The following four 
p red ic tions  were made:
( 1 ) I f  the f i r s t  l i s t  responses are  neutral with second l i s t  stimuli 
(Sg-Rj a x is ,  i . e . ,  A-B, C-A and A-B, C-D), then regard less  o f  the degree of 
S^-Rg s im i la r i ty ,  t r a n s f e r  w ill be minimal. In o ther  words, when C-D is  
varied to  C-A, no d i f f e r e n t ia l  t r a n s f e r  is  p redic ted . Thus a prediction 
fo r  the C-A paradigm is  equivalent to  Osgood's C-B paradigm pred ic tion .
( 2 ) I f  the second l i s t  responses are neutral to  the f i r s t  l i s t  s tim ­
u l i  (S^-Rg a x is ,  i . e . ,  A-B, C-D paradigm), then as Sg-R^ s im i la r i ty  in ­
c reases ,  negative t r a n s f e r  w ill increase. Thus, when C-D varied to  B-C, 
increasing  negative t r a n s f e r  i s  p red ic ted . The p red ic tion  fo r  a B-C para­
digm is  equivalent to  Osgood's p red ic tion  of an A-C paradigm.
(3)When stim uli o f  the  f i r s t  l i s t s  are id en tica l  to  responses o f the 
second l i s t  (S^-Rg a x is ,  i . e . ,  A-B, C-A paradigm), then as Sg-Rj s im ila r i ty  
inc reases ,  p o s it iv e  t r a n s f e r  increases . When C-A is  varied to  B-A, maxi-
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mum pos it iv e  t r a n s f e r  i s  p red ic ted . This paradigm pred ic tion  is  equival­
ent to  the A-B, A-B paradigm pred ic tion  o f  Osgood's t r a n s fe r  surface.
( 4 ) i f  the s tim uli o f  l i s t  two are id en tica l  to  the responses of l i s t  
one (Sg-Rj ax is ,  i . e . ,  A-B, B-C paradigm), then as S^-Rg s im i la r i ty  in ­
creases (A-B, B-A), t r a n s f e r  increases from negative to  p o s it iv e .  In 
o ther  words, maximum negative t r a n s f e r  is  obtained fo r  B-C which varies 
to maximum p o s it iv e  t r a n s f e r  fo r  a B-A paradigm.
Houston reported th a t  Murdock (1956) found p o s i t iv e  t r a n s fe r  in a 
B-A paradigm while Murdock (1958) found negative t ra n s f e r  in a B-C paradigm.
Houston (1966) designed a study to generate the  surface by te s t in g  
th ree  degrees o f  S^-Rg and th ree  degrees o f  Sg-Rj s im i la r i ty .  The follow­
ing nine paradigms were examined; A-B, B-A, B'-A, C-A, B-A', B '-A ',  C-A', 
B-C, B'-C, and C-D. All l i s t s  were constructed of e ig h t ad jec tive  choices 
from Hagen's (1949) l i s t s .  The re s u l t s  were in su b s tan tia l  agreement with 
the pred ic tions  made by Houston (1964). There was a s ig n if ic a n t  S^-Rg 
e f fe c t  with increasing  Sj -̂Rg s im i la r i ty  leading to  b e t te r  second l i s t  per­
formance.
Sg-Rj main e f f e c t  was not s ig n i f ic a n t .  However, as p red ic ted , the 
in te ra c t io n  between S^-Rg and Sg-Rj s im i la r i ty  was s ig n i f ic a n t .  Compared 
to  control group C-D,performance in B-A and B'-A paradigms was s l ig h t ly  
b e t te r  while performance in the B-C paradigm was s ig n i f ic a n t ly  poorer.
B'-C did not d i f f e r  s ig n i f ic a n t ly  from control but i t s  means were in the 
predicted d ire c t io n .  As predicted  fo r  paradigms, C-A, C-A', B-A' and B '-A ',  
zero net t r a n s f e r  was obtained.
According to  Houston, the predicted  t r a n s f e r  should s h i f t  from posi­
t iv e  to  negative as s im i la r i ty  of S^-Rg decreases. Houston (1966b) te s ted  
th i s  p red ic tion  by varying s ix  degrees o f S^-Rg s im i la r i ty .  He used common
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ad jec tiv es  from Hagen (1949). The r e s u l t s  showed th a t  there  i s  c le a r ly  a 
decline  in performance as the  s im i la r i ty  between S^-Rg decreases.
Component Mechanism in and ^2~^1 Paradigm
We have seen so f a r  t h a t  M artin 's  component process o f fe rs  b e t te r  
p red ic tions  than Osgood's forward t r a n s f e r  paradigm su rface .  I t  would seem 
d e s ira b le ,  th e re fo re ,  to  attempt a d esc r ip t io n  o f the component mechanisms 
in Sj-Rg and Sg-R^ paradigms. This approach would thus allow prec ise  p re­
d ic t io n s  in terms of secondary v ar iab le  in te ra c t io n s  in backward t r a n s f e r  
paradigms.
Knight (1973) adopted a component process approach to  the analysis  
o f  Sj-Rg and Sg-R^ t r a n s f e r .  The ana lys is  o f S^-Rg and Sg-R^ t r a n s f e r  de­
mands the assumption th a t  PA a c q u is i t io n  c o n s is t  of stimulus d i f f e r e n t i a ­
t io n ,  response learn ing  and a s so c ia t iv e  lea rn ing . Like M artin 's  component 
process, t h i s  ana lys is  a lso  makes assumptions o f a sso c ia t iv e  symmetry.
Thus the following four separa te  t r a n s f e r  components are  assumed: (1)
Stimulus d i f f e r e n t ia t io n  (S t component), (2)Response learn ing  (R component), 
(S)Forward asso c ia t iv e  lea rn ing  (F component), (4)Backward a s so c ia t iv e  
learning (B component).
The St component i s  defined as the  e f f e c ts  of f i r s t  l i s t  stimulus 
d i f f e r e n t ia t io n  on second l i s t  response learn ing  (S^-Rg).
The R component i s  defined as the e f fe c ts  o f f i r s t  l i s t  response 
learn ing  on second l i s t  stimulus d i f f e r e n t ia t io n  (Sg-R^).
The F component i s  defined as the  e f f e c ts  o f f i r s t  l i s t  forward as ­
so c ia t iv e  learn ing  on the  development o f  second l i s t  backward asso c ia t io n s .
The B component i s  defined as the e f f e c t s  o f f i r s t  l i s t  backward as­
s o c ia tiv e  learn ing  on the  development o f  second l i s t  forward asso c ia t io n s .
The A-B, B-A paradigm involves possib le  e f fe c ts  from a l l  four compon-
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en ts .  The S t component has a f a c i l i t a t i v e  e f f e c t  on the C-A paradigms. 
In te rfe ren ce  i s  expected from the F component. In the same way, the  R 
component has a f a c i l i t a t i v e  e f f e c t  on the B-C paradigm but in te rfe rence  
is  p red ic ted  from the B component.
The major th e s i s  o f  th i s  model i s  t h a t  what i s  t ra n s fe r re d  is  some 
combination o f  these four e f f e c t s .  Four separa te  t r a n s f e r  su rfaces ,  one 
fo r  each defined component, are  presented. The following p red ic tions  were 
made from each surface :
According to  the  St component surface :
(1)When s tim uli o f  l i s t  one are id e n t ic a l  to  responses of l i s t  two 
(S^-Rg a x i s ) ,  the  t r a n s f e r  w ill  be p o s i t iv e  and maximal regard less  o f  the 
degree o f  Sg-R^ s im i la r i ty .  Thus, t r a n s f e r  w ill  be p o s i t iv e  in B-A and 
C-A paradigms.
(2)As S^-Rg s im i la r i ty  decreases from id e n t i ty  to  n e u t r a l i t y ,  posi­
t iv e  t r a n s f e r  decreases and reaches zero when S^-Rg are  neutral ( i . e . ,
B-A varied to  B-C and C-A varied  to  C-D). I t  should be noted th a t  in th is  
su rface , degree o f Sg-Rj s im i la r i ty  i s  not a f fec ted  by any t r a n s f e r  e f f e c t  
and the St component makes no p red ic tion  of negative t r a n s f e r .
According to  the  R surface :
(1)When s tim uli o f  the  second l i s t  are id e n t ic a l  to  responses of the 
f i r s t  l i s t  (Sg-R^ a x i s ) ,  the t r a n s f e r  w il l  be p o s i t iv e  and maximum fo r  B-A 
and B-C paradigms, regard less  o f  degree of S^-Rg s im i la r i ty .
(2)As s im i la r i ty  between Sg-Rj decreases, p o s i t iv e  t r a n s f e r  decreases 
to  zero when B-A is  varied  to  C-A and B-C i s  varied  to  C-D.
I t  should be noted th a t  in th i s  su rface ,  degree o f  S^-Rg s im i la r i ty  
does not cause any t r a n s f e r  e f f e c t ,  and the R component makes no pred ic tion  
fo r  negative t r a n s f e r .
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According to , th e  F component surface:
(1)The e f f e c t  i s  maximally p o s it iv e  with S^-Rg and Sg-R^ id e n t i ty  
in a B-A paradigm.
(2)When s im i la r i ty  is  decreased from id e n t i ty  to  n e u t r a l i ty  in  S^-Rg,
keeping id e n t i ty  constan t a t  Sg-R^ re s u l t s  in decreasing p o s it iv e  t r a n s f e r
as B-A varies  to B-C.
(3)When s im i la r i ty  Is decreased from id e n t i ty  to  n e u t r a l i ty  in Sg-Rj, 
keeping S^-Rg a t  id e n t i ty  r e s u l t s  in maximal negative  t r a n s f e r  when B-A 
varies  to  C-A.
(4)When s im i la r i ty  between S^-Rg is  varied  from id e n t i ty  to  n e u t r a l ­
i ty  and Sg-R^ is  kept n e u t r a l , decreasing negative t r a n s f e r  i s  obtained.
Thus when C-A is  varied  to  C-D, zero t r a n s f e r  i s  p red ic ted .
(5)When are  id e n t ic a l  to  Rg, varying s im i la r i ty  in Sg-Rj from
id e n t i ty  to n e u t r a l i ty  r e s u l t s  in a decrease from maximal p o s it iv e  t r a n s ­
f e r  (B-A) to  maximal negative t r a n s f e r  (C-A).
According to the B component surface:
(1)Maximal p o s i t iv e  t r a n s f e r  r e s u l t s  when both S^-Rg and Sg-Rj are 
a t  id e n t i ty  (B-A paradigm).
(2)When S^-Rg are  s t i l l  a t  id e n t i ty  but degree o f s im i la r i ty  i s  de­
creased from id e n t i ty  to  n e u t r a l i ty ,  decreases in p o s it iv e  t ra n s f e r  w ill 
be obtained (B-A varied  to  C-A).
(3)When Sg-R^ are a t  id e n t i ty  but S^-Rg are  varied  from id e n t i ty  to 
n e u t r a l i ty ,  maximal negative t r a n s f e r  i s  p red ic ted  when B-A is  varied to 
B-C.
(4)When s im i la r i ty  between Sg-R^ decreases ,  negative t r a n s f e r  de­
creases u n ti l  Sg-Rj i s  neu tra l (B-C varied  C-D).
(5)When Sg-R^ are  a t  id e n t i ty  and degree o f  s im i la r i ty  varies  from
75
id e n t i ty  (B-A) to  n e u t r a l i ty  (B-C) in S^-Rg, p o s it iv e  to  negative t ra n s ­
f e r  i s  p red ic ted .
Mechanism of Transfer in ^1~^2 and Paradigm
When experimental paradigms o f  t r a n s f e r  are compared with control 
paradigms, the  observed d iffe rences  in performance rep resen t the combined 
e f fe c ts  o f several components. M artin 's  component process approach has 
drawn a t te n t io n  to d i f f e r e n t ia t in g  response and a s so c ia t iv e  stages in PA 
acq u is i t io n .  A study by Postman and Stark (1969) focuses on the assessment 
o f  the component of response a v a i l a b i l i ty .  To assess the  ro le  of response 
a v a i l a b i l i t y ,  a comparison was made between the t r a n s f e r  e f f e c ts  obtained 
under two conditions o f  p ra c t ic e :  reca l l  method (R) and m ultiple-choice 
method (MC). In R method, loss  o f  reca ll  r e f le c t s  both asso c ia t iv e  un­
learn ing  and response a v a i l a b i l i t y ,  while loss  o f  r e c a l l  in MC method re ­
f l e c t s  only a s so c ia t iv e  unlearning. The two methods o f  p rac t ice  were com­
pared fo r  C-D, C-B, A-Br, A-B', and A-C t r a n s f e r  paradigms. In add ition , 
a s i n g l e - l i s t  control was employed. I t  was reasoned th a t  response a v a i l ­
a b i l i t y  i s  a p o s it iv e  f a c to r  in C-B and A-Br paradigms and there  should 
th e re fo re  be a s h i f t  in the d ire c t io n  of g rea te r  negative t r a n s f e r ,  when 
there  i s  a change from R to MC method. The r e s u l t s  support Osgood's net 
t r a n s f e r  su rface  with A-B' being s l ig h t ly  p o s i t iv e ;  A-C and A-Br negative; 
and C-B zero r e la t iv e  to  C-D when the reca l l  method was used. All para­
digms were negative r e l a t iv e  to  C-D when the MC method was used. The d i f ­
ferences between condition R and MC in l i s t  2 learn ing  provide c lea r  e v i­
dence fo r  the  system atic  e f fe c ts  o f  response a v a i l a b i l i t y  on t ra n s fe r .
A-C Transfer
This paradigm has t r a d i t io n a l ly  been c la s s i f ie d  as one of assoc ia tive  
in h ib i t io n .  Muller and Schumann's (19894) law of a s so c ia t iv e  in h ib i t io n  on
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an A-B, A-C paradigm was confirmed by subsequent in v es tig a tio n s  which in­
dicated th a t  learn ing  o f  new responses to  old stim uli leads to  negative 
tra n s fe r .  According to  both Osgood (1969) and Martin (1963), forward as­
socia tion  is  the source of in te rfe ren ce  in th i s  paradigm. As Kausler 
pointed ou t,  a potent mechanism in th is  paradigm is  th a t  of response in ­
te rfe rence  ( i . e . ,  the competition ex is t in g  between B and C response to  A 
stim uli during p rac t ice  on the A-C pa irs  of l i s t  2 ) .  This competition 
in h ib i ts  performance on l i s t  2 ,  which con tribu tes  a la rge  source of nega­
t iv e  t ra n s fe r  in an A-C paradigm. The question i s  th a t  a f t e r  learn ing  A-B 
asso c ia t io n s ,  whether B responses to  the A stim uli are simply displaced by 
C responses and remain ava ilab le  fo r  reca l l  on demand or are the B responses 
extinguished following p ra c t ic e  on A-C p a irs .
Two th e o re t ic a l  approaches have been used to  answer th is  dileima. 
According to the theory of reproductive in h ib i t io n  proposed by McGeoch 
(1942), the a v a i l a b i l i ty  o f  the o r ig in a l  associa tion  i s  not reduced by in ­
te rpo la ted  lea rn ing . The old system of responses remains in ta c t  while the 
new one i s  acquired. This assumption has been designated the independent 
hypothesis (Barnes & Underwood, 1959). According to the independent hy­
po thesis ,  negative t r a n s f e r  r e s u l t s  from loss  of d i f f e re n t ia t io n  between 
two l i s t  responses which causes competition between a l te rn a t iv e  responses. 
This in h ib i ts  r e c a l l .
A d i f f e r e n t  approach has been taken by the tw o-factor theory of 
Melton and Irwin (1940). They proposed two fac to rs  to  account for Retro­
ac tive  in h ib i t io n  (RI): (l)Unlearning of o r ig in a l ly  learned (OL) responses
as a consequence of in te rp o la ted  learning (IL) and (2 )competition between 
OL and IL responses a t  the time of OL r e c a l l .  The theory d i f f e r s  from 
McGeoch's theory in th a t  l i s t  1 associa tions  are  unlearned or extinguished
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during the learn ing  o f  the second l i s t .  In an extensive review of RI and 
PI, Keppel (1968) s ta te d  th a t  although the  mechanism by which unlearning 
is  produced is  not c le a r ,  i t s  ro le  in RI is  undeniable. According to  Barnes 
and Underwood (1959) th i s  assumption has been designated as an unlearning 
or ex t in c tio n  hypothesis.
Barnes and Underwood (1959) c a r r ied  out an experiment to  t e s t  the 
independent hypothesis and ex tin c tio n  or the  unlearning hypothesis. In 
t h e i r  study, d i f f e r e n t  groups o f  ^s  were stopped a t  various points  in 
learning l i s t  2 and were asked to  give both l i s t  1 and l i s t  2 responses to 
each stim ulus. I f ,  as the degree of l i s t  2 learn ing  in c rease ,  there  is  
an increasing  in a b i l i t y  to  give l i s t  1 responses, the ex tinc tion  hypothesis 
would be favored. I f  there  i s  no such lo s s ,  then the independent hypothe­
s i s  would be favored. Experiment I used an A-B, A-C paradigm. All Ss 
learned the f i r s t  PA l i s t  ( l i s t  1) o f  e ig h t  p a irs  to one p e rfec t  t r i a l ,  
then l i s t  2 was presented fo r  1, 5 ,  10 or 20 a n t ic ip a t io n  t r i a l s  fo r  the 
four groups in each experiment. A fter the sp ec if ied  number o f t r i a l s ,  the 
memory drum was stopped. Eight nonsense s y l la b le s  of 60% to 73% assoc ia tion  
value were used as s tim uli fo r  a l l  l i s t s .  Responses were tw o-sy llab le  ad­
je c t iv e s  taken from Hagen (1949). I t  should be noted th a t  as the number 
of learn ing  t r i a l s  on l i s t  2 increased , the number o f co rrec t  responses 
given from th i s  l i s t  increased. Responses from the  f i r s t  or A-B l i s t  showed 
a gradual decline  as the number o f  t r i a l s  on l i s t  2 increased. The data 
indicated  th a t  the A-B assoc ia tions  were extinguished . Recall of l i s t  1 
a ssoc ia tions  decreased progressively  throughout the  learn ing  of A-C with 
nearly  50% loss  a f t e r  20 t r i a l s  on A-C. The data  seem to support the 
ex tin c tio n  hypothesis , which however, does not in d ica te  why a l l  the items 
are  not extinguished or what the mechanism underlying re ten tio n  of 50% of
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the A-B asso c ia tio n s  a re .  I t  seems reasonable to  r e j e c t  the independent 
hypothesis s ince th i s  hypothesis f a i l s  to  explain lo ss  o f  A-B asso c ia tio n s  
over and above normal fo rg e t t in g .
Jung (1970) argued th a t  Barnes and Underwood's (1959) study showed 
strong support fo r  the unlearning o r e x t in c t io n  hypothesis ,  but i t  i s  not 
c le a r  whether such unlearning is  a p re re q u is i te  fo r  A-C learn ing  or merely 
a by-product o f  A-C lea rn in g .  To t e s t  these  phenomena, two groups were 
tra in e d  on the  f i r s t  l i s t  u n t i l  Ss c o r re c t ly  a n t ic ip a te d  s ix  o f  the nine 
p a irs  on a given t r i a l .  Then the second l i s t  was presented fo r  s ix  t r i a l s  
in s ing le  a l te rn a t io n  with s ix  t r i a l s  o f  the r e in s ta te d  f i r s t  l i s t .  Stimuli 
were nonsense sy l la b le s  and responses were tw o-sy llab le  a d je c t iv e s .  The 
re s u l t s  showed typ ica l negative  t r a n s f e r .  The A-C condition had a mean of 
10.2 co rrec t  responses as compared to  24.7 fo r  the C-D group (F = 12.4, 
p<.Gl). There was, however, no s ig n i f ic a n t  d if fe ren ce  in the s ix  r e in ­
s ta te d  f i r s t  l i s t  t r i a l s  with mean c o r re c t  responses o f  33.5 fo r  A-C and
36.0 fo r  C-D. Hence, A-B unlearning i s  not a necessary condition fo r  le a rn ­
ing an A-C l i s t .  Jung concluded th a t  d i f f e r e n t ia t io n  of l i s t  membership 
of items may occur as the  re in s ta tem en t period continues, thus making i t  
possib le  to  lea rn  and d is t in g u ish  both l i s t s  without unlearning the prev­
ious l i s t  on a l te r n a te  t r i a l s .
I t  should be noted th a t  Jung used a mechanism o f  l i s t  d i f f e r e n t ia t io n  
to (Thune and Underwood, 1943) explain  how a l te rn a t in g  l i s t s  can be learned 
without con tinua lly  unlearning one l i s t  in order to  learn  the o th e r .  The 
data do, however, support independent hypothesis since data  did show th a t  
a l te rn a t in g  t r i a l s  provide two independent response systems. I t  can also  
be argued th a t  perhaps l i s t  one was r e l a t iv e ly  overlearned (6/9 CR) and 
th a t  introducing the second l i s t  prevented receiv ing  in te r fe re n c e  from the 
re insta tem ent procedure.
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Crouse (1968) c a r r ied  out a s im ila r  study, but in th i s  experiment 
Ss did not learn  l i s t  one to  a s e t  c r i t e r i a .  Crouse introduced a l te rn a t io n  
of t ra in in g  on two l i s t s  from the  s t a r t  o f  the  sess ion . He used f iv e  d i f ­
fe re n t  paradigms: C-D, C-B, A-C, A-Br, and A-B'. Stimuli were low f r e ­
quency t h r e e - l e t t e r  words from Thorndike-Lorge (1944). Responses were 
ad jec tiv es  taken from Hagen (1949). High m items were used to  minimize 
response learn ing . Twenty t r i a l s  were given on each l i s t  in the  a l t e r n a t ­
ing tw o - tr ia l  fashion.
Regarding A-B l i s t  a c q u is i t io n ,  both A-C and A-Br paradigms were 
s ig n i f ic a n t ly  in f e r io r  to  C-D which did not d i f f e r  from A-B' o r  C-B. This 
supports Osgood's t r a n s fe r  su rface . The same r e s u l t s  are shown fo r  these 
paradigms in McGovern (1964) and Martin (1965). The in te re s t in g  thing 
about Crouse's data is  th a t  they provide an independent es tim ate  o f  FAI in 
A-C and A-Br paradigms. The mean d iffe ren ce  in terms o f c o r re c t  responses 
between C-D and A-C was 27.0 while the mean d iffe ren ce  between C-B and A-Br 
was 25.35. I t  should be noted th a t  there  is  a p o s it iv e  component o f  stim ­
ulus d i f f e r e n t ia t io n  in A-C plus a negative component o f  FA. There i s  a 
p o s it iv e  component of stimulus d i f f e r e n t ia t io n  in an A-Br paradigm and, in 
ad d it io n ,  forward and backward a s so c ia t iv e  in te rfe re n c e .  Thus, a f t e r  sub­
t r a c t in g  out backward asso c ia tio n s  from a C-B paradigm, only forward as ­
so c ia tiv e  components are  derived. Using mean d iffe rences  (C-D vs. A-C
27.00 and C-B vs. A-Br 25 .35), A-C and A-Br paradigms y ie ld  equal FAX.
In a l ik e  manner, estim ates o f  BAI can be derived fo r  both C-B and A-Br 
paradigms. By taking mean d iffe ren ces  between C-D and C-B (18.15) only 
backward asso c ia t iv e  in te rfe re n c e  remains, while taking mean d iffe ren ce  
between A-C and A-Br (16.50) forward asso c ia tio n  cancels out and only BAI 
remains. Thus, BA are equal in C-B and A-Br paradigms. Whether BAI and
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FAI are equal can be checked by adding both FA (C-B and A-Br 25.35) and 
BA (C-B and A-Br 16.50) which sum up to  41.85, which i s  very close to the 
mean d iffe ren ce  taken from C-D vs. A-Br (43.50). To summarize: (1) FAI
in A-C i s  approximately equal to th a t  observed in A-Br; (2) BAI found in a 
C-B paradigm is  approximately equal to  th a t  observed in an A-Br; (3) Strength 
of FAI in A-C appears to be g re a te r  (27.0) than BAI observed in e i th e r  C-B 
(18.15) o r  A-Br (16.50) paradigm.
The same phenomenon o f  a sso c ia t iv e  symmetry has been attacked by 
Goulet and Behar (1966). They argued th a t  i f  the s treng th  of S-R and R-S 
assoc ia tions  ( i . e . ,  FA & BA) are equated a t  the  end o f  l i s t  1 p ra c t ic e ,  
equal negative t r a n s f e r  e f f e c ts  would be expected fo r  A-B, A-C and A-B, C-B 
paradigms ( i f  RL were minimized). This was accomplished by asking Ss to 
learn  l i s t  1 b id i r e c t io n a l ly  or u n id ire c t io n a l ly .  The un id irec tiona l l i s t s  
involved conventional PA learn ing  whereas the b id ire c tio n a l  task  involved 
the a n t ic ip a t io n  o f  both A-B and B-A on l i s t  1. The b id ire c t io n a l  task 
was used to  equate s treng ths  o f  A-B and B-A assoc ia tions  a t  the end of l i s t  
1 p ra c t ic e .  Under these cond itions , g re a te r  negative t r a n s f e r  would be ex­
pected in a C-B paradigm a f t e r  b id ire c tio n a l  p ra c t ic e  on l i s t  1 ( r e la t iv e  
to un id irec tiona l p r a c t ic e ) .  With A-C, the negative t r a n s f e r  e f f e c t  should 
be independent o f  the type of l i s t  1 p rac t ice  in th a t  A-B asso c ia t iv e  
s treng th  is  not changed a f t e r  b id irec tio n a l  p ra c t ic e .  Tne PA l i s t s  con­
s is te d  o f  e ig h t tw o-sy llab le  ad jec tiv e  pa irs  (Hagen, 1949). L is t  2 was 
mixed, i . e . ,  4 A-C and 4 C-D p a ir s .  For b id ire c t io n a l  l i s t s ,  h a l f  o f  the 
p a irs  were A-B and h a l f  were B-A in each o rder.  L is t  1 was learned fo r  
two successive e r ro r le s s  t r i a l s .  A fter  10 t r i a l s  on l i s t  two, an MFR t e s t  
was given. For C-B groups, B-A re ca l l  was t e s t e d ,  while fo r  A-C groups,
A-B re c a l l  was te s te d .  The mean % o f  t r a n s f e r  was:
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U nidirectional le a rn in g ; -34.74 fo r  A-C
-13.49 fo r  C-B
B id irec tional learn ing : -15.26 fo r  A-C
-27.51 fo r  C-B
The s t a t i s t i c a l  ana lys is  y ielded a s ig n i f ic a n t  d ire c t io n  by paradigm 
in te ra c t io n .  The in te ra c t io n  re f le c te d  g rea te r  negative t ra n s fe r  a f t e r  b i ­
d ire c tio n a l fo r  A-B with an opposite tendency fo r  an A-C paradigm. The re ­
ca ll  data showed re ca l l  increased with b id ire c t io n  fo r  a C-Bparadigm. The 
mean reca ll  fo r  un id irec tion  was 1.44 while the b id ire c tio n a l  mean reca ll  
was 3.12. For the A-C paradigm, reca l l  was approximately the same fo r  uni­
d ire c t io n a l  (3.19) and b id irec tio n a l  (3.12) learn ing .
The data in d ica te  th a t  (1) the negative t r a n s f e r  e f f e c t  in C-B is  
a t t r ib u ta b le  to  competition between l i s t  1 and l i s t  2 (R-S) associa tions  
and (2) the magnitude of negative t r a n s f e r  in C-B i s  a function of the 
s treng th  o f l i s t  1 R-S asso c ia t io n s .
The reduction in  magnitude of negative t r a n s f e r  in b id irec tio n a l  
learning of the A-C paradigm was not predic ted  by the authors. I t  i s  pos­
s ib le  th a t  B-A p ra c t ic e  reduced the s treng th  o f  A-B a s so c ia t io n s .  This 
conclusion was not supported by reca l l  s ince b id ire c tio n a l  learn ing  did 
not a f f e c t  A-B r e c a l l .
S te tten  (1970) re p l ic a te d  the Goulet and Behar experiment and he re ­
ported th a t  magnitude of negative t ra n s f e r  increased following b id ire c ­
t iona l p rac t ice  fo r  C-B ^ s ,  however, the reduction in amount of negative 
t ra n s f e r  fo r  A-C was not observed.
St D if fe ren tia t io n
M artin 's  component processmodel does not take  in to  account stimulus 
d i f f e r e n t ia t io n  as a component. In h is  theory the A r C  paradigm y ie lds  
negative t r a n s f e r  e f f e c t s  only from forward a s so c ia t iv e  components. Since
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stimulus members are the same in both l i s t s ,  in an A-B, A-C paradigm, as 
opposed to  an A-B, C-D paradigm, one would expect a g re a te r  p o s it iv e  com­
ponent. Underwood and Ekstrand (1968) ca r r ied  out an experiment to  t e s t  
t r a n s f e r  of stimulus d i f f e r e n t ia t io n  from one l i s t  of p a irs  to  another.
In an A-B, A-C paradigm i t  i s  presumed th a t  in learn ing  A-B, d i f f e r ­
en t ia t io n  among s tim uli must n ecessa r i ly  be e s ta b lish e d .  I f  the d if fe re n ­
t i a t i n g  of rep resen ta tiona l responses acquired in A-B i s  immediately evoked 
upon the p resen ta tion  o f  A-C, a p o s it iv e  f a c to r  should be introduced in to  
the t r a n s f e r  performance as compared with the usual control paradigm, A-B, 
C-D. Since the control paradigm has d i f f e r e n t  s e ts  o f  s tim uli in the two 
l i s t s ,  no t r a n s f e r  o f  stim ulus d i f f e r e n t ia t io n  i s  possib le  and d i f f e r e n t ia ­
tion  among s tim uli of C-D must be es tab lish ed  as a p a r t  o f  overall learn ing .
I f  the in te rs t im u lu s  s im i la r i ty  i s  low among A terms, d i f f e re n t ia t io n  
should be easy and, th e re fo re ,  only a small p o s it iv e  component i s  t ra n s ­
fe rred  to  the second l i s t .  I f ,  however, in te rs t im u lu s  s im i la r i ty  is  very 
high, a g rea t  deal of learn ing  time i s  required to  e s ta b l i s h  d i f f e r e n t i a ­
tion  among s tim uli in the A-B l i s t .  Hence, a large  p o s i t iv e  component 
should be t ra n s fe r re d  in learn ing  the second l i s t  as compared with C-D in 
which must e s ta b l i s h  d i f f e r e n t ia t io n  among the highly s im ila r  C terms 
without b e n e f i t  of p r io r  d i f f e r e n t ia t io n .  This makes c le a r  the predic tion  
th a t  one would expect an in te ra c t io n  between paradigm and s im i la r i ty  fo r  
second l i s t  performance. With low in te rs t im u lus  s im i l a r i t y ,  the  ususal 
negative t r a n s f e r  i s  expected—C-D performance w ill  be b e t t e r  than A-C 
performance. With high in te rs t im u lus  s im i la r i ty ,  the  t r a n s f e r  of stimulus 
d i f f e r e n t ia t io n  should add a la rg e  p o s it iv e  somponent to  A-C performance 
and there fo re  performance in A-C learn ing  w il l  be superio r  to  th a t  o f  C-D. 
Underwood and Ekstrand ca rr ie d  out a s e r ie s  o f  th re e  experiments: Experi-
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ment I had one p e r fe c t  t r i a l  in l i s t  1 lea rn in g .  Experiment II  used a 
c r i te r io n  o f  3 successive p e rfec t  t r i a l s .  In Experiment I I I  they used 
completely new l i s t  m a te r ia ls .  In a l l  experiments l i s t  2 was presented 
fo r  10 t r i a l s .  They used 6 p a irs  in which s tim u li were consonant s y l l ­
ables and common t h r e e - l e t t e r  words were used as response terms. For low 
s im i la r i ty  (LS), 18 d i f f e r e n t  consonants were used. For high s im i la r i ty  
(HS), only f iv e  d i f f e r e n t  consonants were used.
The r e s u l t s  showed th a t  HS l i s t s  were d i f f i c u l t  to  learn  (mean t r i a l  
to  c r i te r io n  33.52) compared to  LS l i s t  (mean t r i a l  to  c r i te r io n  11.29).
Two t r a n s f e r  measures were used fo r  the second l i s t ,  namely number of cor­
r e c t  responses on the  f i r s t  two t r i a l s  and to ta l  c o r re c t  responses across 
ten t r i a l s .  The expected in te ra c t io n  was presen t but i t s  magnitude was 
very sm all. Paradigm x s im i la r i ty  in te ra c t io n  was s ig n i f ic a n t  on the f i r s t  
two t r i a l s  only in experiment I I I .  I f  t r a n s f e r  o f d i f f e r e n t i a t io n  occurs, 
e r ro r  ra te s  should be decreased. This did not happen. For a l l  experiments 
the e r ro r  ra te s  on the t r a n s f e r  l i s t  were higher fo r  LS. I t  should be noted 
th a t  learn ing  performance in the f i r s t  l i s t  was d i f f e r e n t  fo r  HS (TC 33.52) 
and LS (11.29). Underwood e t  a l .  concluded th a t  the data  generally  ind icated  
th a t  t r a n s f e r  o f  St d i f f e r e n t i a t io n ,  e s ta b lish e d  in A-B learn ing  is  so s l i g h t  
t h a t  the Ss e s s e n t ia l ly  must " s t a r t  a l l  over again" in learn ing  A-C. Un­
derwood and Freund (1968) ca r r ied  out another experiment to  t e s t  th i s  hy­
po thesis .  They reasoned th a t  response terms may in some manner be used to 
d isc rim ina te  the stimulus terms. The experiment used A-B, A-C and A-B, C-D 
paradigms and only high formal S t - s im i la r i ty .  In one treatm ent ^ s  learned 
A stimulus terms by a f ree  re ca l l  (FL) procedure p r io r  to  learn ing  A-B. In 
th is  trea tm ent i t  was assumed th a t  FL must r e s u l t  in the  establishm ent of 
d i f f e r e n t i a l  cues o f some kind fo r  each tr ig ram . When Ss learned the A-C
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l i s t ,  they would continue to  use these d i f f e r e n t i a l  cues to  d i f f e r e n t ia te  
the s t im u li .  Therefore, t r a n s f e r  o f  the d i f f e r e n t ia t io n  to  A-C should re ­
s u l t  in b e t t e r  performance. The o ther treatm ent consis ted  o f requ iring  Ss 
to  learn  A-B p a irs  by FL under the assumption th a t  t h i s  would encourage 
the use of response terms to  d iscrim inate  stimulus terms. Therefore, no 
t r a n s f e r  o f  S t d isc r im ina tion  from A-B to A-C should be found. Six t r i ­
grams were used as the  A terms while R terms were common t h r e e - l e t t e r  words. 
Half of the  ^s  were given only trigram s to  lea rn  (condition  T) and h a lf  
were given the trigram-word p a i r s  to  learn  (condition  TW) fo r  15 a l te rn a te  
study and t e s t  t r i a l s .  L is t  1 was learned fo r  th ree  successive p e rfec t  
t r i a l s  while l i s t  2 was presented fo r  10 a n t ic ip a t io n  t r i a l s .
The most apparent e f f e c t  was su p e r io r i ty  o f  group A-C (T) over the 
o ther  groups. Compared to  C-D (T), very high p o s i t iv e  t r a n s f e r  was found. 
There was l i t t l e  d if fe ren ce  between C-D and A-C when TW tra in in g  was given. 
Thus trigram s alone allow Ŝ s to  e s ta b l is h  d i f f e r e n t i a t in g  cues among them; 
whereas t ra in in g  on the  p a ir s  increases  the l ik e lih o o d  th a t  Ss w ill use 
response terms to  d isc r im ina te  stimulus terms. Experiment I I  re p l ic a ted  
Experiment I except a new s e t  o f  trigram s was used. The r e s u l t s  were some­
what le s s  c le a r  than those f o r  Experiment I .  The basic  f ind ings  remain the 
same. The r e s u l t s  o f  both experiments were c o n s is te n t  with the hypothesis 
th a t  with high formal s im i la r i ty  among St terms and with common words as 
responses, ^s  may d i f f e r e n t i a t e  the stimulus terms via the  R terms.
Underwood and Freund te s te d  the same hypothesis by using a d i f f e r e n t  
approach in Experiment I I I .  I f  two o f more s tim uli are  paired  with the 
same R term in A-B le a rn in g ,  the R term w ill  be prevented from functioning 
as a d isc r im ina tive  cue. The f i r s t  l i s t  had e i th e r  2 ,  3 ,  4 ,  5, o r  6 d i f f e r ­
en t response terms. As the number of d i f f e r e n t  responses in c reases ,  per-
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formance increases in both paradigms. The complete lack o f  d iffe rence  in 
t r a n s f e r  between A-C and C-D l i s t s  showed lack of any evidence fo r  t ra n s ­
f e r  o f  S t d isc r im in a tio n .
Saravo and Price (1967) ca r r ied  out s im ila r  s tud ies  with s ix th  grade 
s tuden ts . They varied  th re e  degrees o f stimulus s im i la r i ty  in A-C, A-Br 
and C-D paradigms. St members o f  high s im i la r i ty  shared two l e t t e r s  in 
common ( e .g . ,  NAL, JAL), those of medium s im i la r i ty  had one l e t t e r  in com­
mon (DEK, MES) and those of low s im i la r i ty  shared no elements (WID, ROG).
Rs were o f low s im i la r i ty .  The two l i s t s  had s ix  pa irs  each. The mean 
number o f  t r i a l s  to  c r i t e r i a  fo r  low, medium and high was 13.6, 15.0 and 
15.9 resp ec t iv e ly .  Negative t ra n s f e r  f o r  the A-C and A-Br paradigms in ­
creased as S t s im i la r i ty  increased. The main e f f e c t  fo r  s im i la r i ty  was 
n o n s ig n if ican t.  However, the common l e t t e r s  defin ing any level o f  sim i­
l a r i t y  always appeared in the same pos it ion  in each o f  the  sy l la b le s  and 
i t  is  possib le  th a t  the  e f f e c ts  of s im i la r i ty  were a ttenuated  through re ­
l iance  so le ly  on the  l e t t e r s  which d if fe re d  among the s t im u li .  Secondly, 
there  were no observed d iffe rences  between s im i la r i ty  conditions on f i r s t  
l i s t  performance as would be expected in view of Underwood and Ekstrand 's  
r e s u l t s .
Kenelly (1970) argued th a t  Underwood and Ekstrand 's  r e s u l t s  are due 
to  fac to rs  o ther  than St d i f f e r e n t ia t io n .  In an A-B, A-C paradigm the 
sev erity  o f  a s so c ia t iv e  in te rfe ren ce  during A-C learn ing  i s  determined by 
the amount o f  f i r s t  l i s t  a sso c ia t iv e  lea rn ing . In Underwood and Ekstrand 's  
study, the  s tren g th  o f  f i r s t  l i s t  a s so c ia tio n s  should have been g re a te r  a t  
the end o f  f i r s t  l i s t  learn ing  under LS (easy m ateria l)  then under HS ( d i f ­
f i c u l t  m a te r ia l) .  Kenelly argued th a t  i f  a p o s it iv e  stimulus d i f f e r e n t i a ­
tion  component i s  t ra n s fe r re d  to  the second l i s t  then th i s  e f f e c t  should
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be predominant during the asso c ia tiv e  learn ing  s tage of A-C. I t  is  pos­
s ib le  th a t  S t d i f f e r e n t ia t io n  has i t s  e f f e c t  l a t e r  during the assoc ia tive  
stage o f second l i s t  learn ing  and is  contaminated with RL.
Each l i s t  consis ted  o f 7 p a ir s .  S t terms were 3 - l e t t e r  consonant 
sy llab le s  and R terms were m d is sy l la b le s  se lec ted  from Noble. One mea­
sure of the response learn ing  stage and two measures o f  the associa tive  
learning stage o f A-C learn ing  were analyzed. The R learn ing  stage took 
s ig n i f ic a n t ly  longer under HS than LS conditions. A ssociative e r ro r  scores 
showed more a s so c ia t iv e  e r ro rs  occurred under HS than under LS. The in t e r ­
action between paradigm and s im i la r i ty  was s ig n i f i c a n t .  A-C produced fewer 
e r ro rs  (26.65) than did the C-D paradigm (46.50) under conditions of HS 
but not under conditions o f LS. This was also  supported by i n t r a l i s t  r e ­
sponse in tru s io n s  where A-C conditions gave s ig n i f ic a n t ly  le s s  in tru s ions  
under A-C (9.75) compared to  C-D (17.70) in HS condition . C-D gave le ss  
in tru s io n s  (5.80) compared to  A-C (7.25) under LS. Both measures of the 
a sso c ia tiv e  learn ing  stage provided strong evidence th a t  t r a n s f e r  o f  St 
d i f f e r e n t ia t io n  does occur in the A-C paradigm.
Mull and Richman (1973) manipulated stimulus d i f f i c u l t y  by using 
unfam iliar verbal m a te r ia ls  as s t im u li .  They reasoned th a t  when unfam iliar 
nonverbal m ate r ia ls  are used as stimulus u n i t s ,  negative t r a n s f e r  from the 
f i r s t  to  the second l i s t  i s  s ig n i f ic a n t ly  reduced, i . e . ,  in an A-C paradigm 
when unfam iliar  s tim uli are used, a la rge  p o s it iv e  component is  t ra n s fe rre d  
and should t r a n s f e r  to  L is t  2 and counteract the negative e f fe c ts  o f a sso c i­
a t iv e  in te rfe re n c e .  Group V (verbal) had 2 -sy l la b le  ad jec tiv es  as stim uli 
while group N had nonsense f ig u re s ,  ^s  were t ra in e d  with unfam iliar non­
sense f igures  as s tim uli to  t e s t  the hypothesis th a t  p o s it iv e  e f fe c ts  o f  St 
learn ing  t r a n s f e r  from the f i r s t  to  the second l i s t  r e su l t in g  in a reduc­
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tion  of negative t r a n s f e r .  Both groups learned A-B, A-C and A-B, C-D 
paradigms. Group V learned 8 common 2 -sy l la b le  a d jec t iv es .  Responses for 
both groups were CVC nonsy llab les . The r e s u l t s  showed th a t  C-D took s ig ­
n i f ic a n t ly  fewer t r i a l s  to  reach c r i te r io n  than A-C when stim uli were 2- 
sy l la b le  a d je c t iv e s ,  thereby demonstrating negative t r a n s f e r  e f fe c ts  with 
verbal s t im u li .  The opposite  findings were evidence in group N where C-D 
took a s ig n i f ic a n t ly  g re a te r  number o f t r i a l s  than A-C. Thus when nonsense 
f igu res  were used as s t im u l i ,  p o s it iv e  t r a n s f e r  e f f e c t s  re su lted  from the 
A-C paradigm. U ti l iz in g  nonsense f ig u res  as s t im u l i ,  E l l i s  (1968) found 
p o s it iv e  t r a n s f e r  e f fe c ts  in an A-C paradigm when words were employed as R 
terms, but f a i le d  to  f ind  the  e f f e c t  when 0% assoc ia tion  value CVC were 
used. In Mull and Richman's s tudy, p o s it iv e  t r a n s f e r  e f f e c ts  were obtained 
with 100% asso c ia tio n  value CVC R terms. Hence as R meaningful ness de­
c reases ,  the  amount required  fo r  RL increases and stimulus d i f f e r e n t ia t io n  
e f fe c ts  decrease. I t  would be in te re s t in g  to  carry  out an experiment using 
complex s tim uli with high and low R meaningful ness.
In general th e re  i s  good support fo r  St d i f f e r e n t ia t io n .  When St 
d i f f e r e n t ia t io n  is  d i f f i c u l t ,  i t  becomes a s ig n i f ic a n t  component fo r  t ra n s ­
f e r  and i t  f a c i l i t a t e s  A-C r e la t iv e  to  C-D a c q u is i t io n  where new and d i f ­
f i c u l t  s tim uli must be d i f f e r e n t ia te d .  Such strong support fo r  stimulus 
d i f f e r e n t ia t io n  as a p o s i t iv e  component in a A-C paradigm in d ica te s  a lim­
i ta t io n  o f  M artin 's  component theory in not including stimulus d i f f e r e n t i ­
a tion  as a p o s it iv e  component in A-C and A-B' paradigms.
C-B Transfer
According to  Osgood's n e t  t r a n s f e r  su rface ,  C-B t r a n s f e r  paradigms 
y ie ld  zero t r a n s f e r  compared to  nonspecific  control groups. According to 
M artin 's  component a n a ly s is ,  a C-B paradigm would have a p o s it iv e  component
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from response lea rn in g ,  but a negative component from backward asso c ia tiv e  
learning and, th e re fo re ,  t r a n s f e r  e f fe c ts  w ill vary from p o s i t iv e  to nega­
t iv e .  Secondly, the d ire c t io n  and degree o f  t r a n s f e r  in  a C-B paradigm 
w ill  also  in te r a c t  with secondary v a r iab le s .
Early research has ind ica ted  th a t  C-B learn ing  was la rg e ly  pos it ive  
r e la t iv e  to  C-D (Bruce, 1933; Hamilton, 1943; and Wylie, 1919). This was 
supported by more recen t in v e s t ig a to r s ,  e . g . .  Dean & Kausler (1964), Mandler 
& Heineman (1956), and Meikle (1968). Other s tu d ie s ,  D a l le t t  (1962),
Goulet & Behar (1966), Kausler & Kanoti (1963), Postman (1962), Twedt & 
Underwood (1959) have reported  s ig n i f ic a n t  negative t r a n s f e r  e f f e c t s .  Mar­
t i n ' s  component process reconc iles  these  c o n f l ic t in g  r e s u l t s  by in te ra c t io n  
of secondary v a r ia b le s .
Goulet and Crouse have offered  s trong support fo r  the  notion of BAI 
in a C-B paradigm. Giving b id ire c t io n a l  le a rn in g ,  Goulet & Behar obtained 
increased amounts o f  negative t r a n s f e r  when RL was minimized by using high 
m responses. Recall data  showed th a t  s ig n i f ic a n t  re c a l l  was increased in 
B-A re c a l l  on MFR ta sk .  In Crouse's experiment a l te rn a t in g  A-B and C-B 
p ra c t ic e  every two t r i a l s  re su lte d  in BAI which was equal to  th a t  observed 
in  an A-Br paradigm.
Johnston 's  (1968) research d e a l t  with the  ro le  of a s so c ia t iv e  b i ­
d ire c t io n a l  in te r fe re n c e  in a C-B paradigm. He used C-B and C-D paradigms 
and two le v e ls  o f  re lea rn in g  (RL) d ire c t io n  (A-B and B-A). He presented PL 
and IL fo r  15 t r i a l s  and RL was presented fo r  only two t r i a l s ,  ^s were 
given a matching task  with e i t h e r  B or A items presented as s tim u li and 
were required to  supply the appropria te  items se le c ted  from e i th e r  B or A 
terms.
The r e s u l t s  on p r io r  learn ing  showed no s ig n i f i c a n t  e f f e c t .  Four 
groups were comparable in terms of o r ig in a l  A-B lea rn in g .  Weak negative
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t ra n s f e r  e f f e c ts  were revealed during the l a s t  h a l f  of IL in the C-B 
paradigm compared to the C-D paradigm. The t r i a l  by paradigm in te ra c t io n  
was s ig n i f i c a n t .  Analyses of types o f  e r ro r s  were done to  shed more l ig h t  
on the component process model. I t  was assumed th a t  omission e rro rs  and 
misplacement e r ro rs  are  e r ro rs  o f  RL and AL re sp e c t iv e ly .  I t  should be 
noted th a t  omissions decreased as t r i a l s  increased and misplacements in ­
creased as learn ing  progressed. These da ta  support the  Underwood e t  a l . 
two-stage an a ly s is  th a t  as learn ing  proceeds, performance becomes le s s  a 
function  o f  RL and more a function o f  AL. The p o s i t iv e  t r a n s f e r  of RL in 
C-B and negative  t r a n s f e r  in AL supports M artin 's  model. I t  a lso  accounts 
fo r  the  i n i t i a l  d i f fe ren ce  between the  two paradigms in  terms o f number of 
c o r re c t  responses. Relearning data  provided fu r th e r  support fo r  the com­
ponent process model s ince  re c a l l  o f  both A-B and B-A was in h ib i ted  in C-B 
r e la t iv e  to  C-D. This gives fu r th e r  evidence th a t  B-A is  formed during 
A-B learn ing .
Due to  the weak negative  t r a n s f e r  e f f e c t  in Experiment I i t  was rea­
soned th a t  when demands on RL are minimized only BAI should account fo r  
d ire c t io n  and degree o f  t r a n s f e r  and hence, g re a te r  negative t r a n s f e r  
would be expected in a C-B paradigm. The t r a n s f e r  l i s t  was a forced-choice 
matching ta sk .  The appropria te  responses were typed and Ss were required 
to  s e le c t  a response fo r  each t r a n s f e r  s tim ulus . By using a m ultip le  
choice task  the  response i s  a v a ilab le  to  ^s  and hence the advantage o f  RL 
in a C-B paradigm compared to  C-D paradigm i s  minimized. The mean number 
o f t r i a l s  to  c r i t e r io n  was s ig n i f ic a n t ly  g re a te r  in C-B (5.90) than C-D 
paradigm (3 .4 5 ) .  The C-B paradigm produced negative t r a n s f e r  o f  a s so c ia t iv e  
learn ing  and th i s  t r a n s f e r  e f f e c t  i s  most apparent when RL requirements are 
minimal.
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Contribution of RL in a C-B paradigm has also  been demonstrated by 
varying response meaningfulness. With Hm responses negative t ra n s f e r  i s  
usually  observed since responses are learned more rap id ly  and a g rea te r  
amount o f  AL occurs ( D a l le t t ,  1962; Goulet & Behar, 1955; Jung, 1963;
Kausler & Kanoti, 1963; and Twedt & Underwood, 1959). With low m re ­
sponses, p o s i t iv e  t r a n s f e r  i s  observed because g re a te r  amounts o f  time 
are required to  learn  the responses. C-B sub jec ts  have the advantage of 
th i s  learn ing  in the second l i s t  compared to  C-D Ss who must learn  new 
d i f f i c u l t  response terms (Dean & Kausler, 1964; Jung, 1963; and Mandler & 
Heineman, 1968).
Twedt and Underwood (1959) argued th a t  the mechanism by which l i s t  
1 backward asso c ia tio n s  might in te r f e r e  with l i s t  2 learn ing  may possibly  
be th a t  when C is  presented as a s tim ulus, sub jec ts  th ink  of B which via 
backward assoc ia tion  makes ^s  th ink  o f  A (St o f  f i r s t  l i s t ) .  This can 
cause the sub jec t to  r e j e c t  C as the appropriate  stimulus fo r  the response 
item B. Thus ^s r e j e c t  B as a r e s u l t  o f  (a) e l i c i t a t i o n  of a l i s t - 1  back­
ward asso c ia tio n  (b) a breakdown of l i s t  d i f f e r e n t ia t io n  from l i s t  1 A 
stimulus to  l i s t  2 C stim ulus. This stimulus d i f f e r e n t ia t io n  hypothesis 
p red ic ts  th a t  the e a s ie r  i t  i s  to  id e n t i fy  a St as a l i s t  member, the le ss  
should be the amount o f  negative t r a n s f e r  in a C-B paradigm. Schwartz 
(1968) manipulated St d i f f e r e n t i a b i l i t y  by using e i th e r  the same c lass  of 
stimulus m ate ria ls  in two l i s t s  (low d i f f e r e n t i a b i l i t y )  o r d i f f e r e n t  c lasses  
o f  stimulus m a te ria ls  in two l i s t s  (high d i f f e r e n t i a b i l i t y ) .  Results f a i l ­
ed to support the p rod ic tion  th a t  t r a n s f e r  in C-B should be le ss  negative 
with high d i f f e r e n t i a b i l i t y .  These r e s u l t s  were considered inconclusive 
as a t e s t  o f  hypothesis since overa ll t r a n s f e r  was s l i g h t .
Results o f an in v e s t ig a t io n  c a rr ied  out by O liv ie r  and Kausler (1966) 
do support Twedt and Underwood's hypothesis. They argued th a t  negative
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tra n s f e r  in C-B should be le ss  when stimulus components o f  the f i r s t  l i s t  
and the second l i s t  a re  from d i f f e r e n t  form c la sse s .  The experimental pro­
cedure involved 3 experimental and one control group. All four groups had 
the same second l i s t  consis ting  of nonsense sy l la b le s  as stim uli and ad­
je c t iv e s  as responses. El group stim uli of l i s t  1 were the  same as l i s t  2 
nonsense s y l la b le s .  El St were ad jec tives  and E3 stim uli were geometric 
f ig u re s .  All nonsense sy lla b le s  were of high (80-100%) asso c ia t iv e  value 
(Archer, 1960). Results were as expected. Negative t r a n s f e r  was evident 
in a l l  3 groups and the degree of t r a n s f e r  was g re a te r  under El (same 
c lass  s t im u l i ) .  Groups C, E2 and E3 being equal suggests th a t  the e f fe c ts  
of BAI would seem to  d is s ip a te  somewhat when s tim uli o f  the  f i r s t  and se­
cond l i s t s  rep resen t d i f f e r e n t  form c la s se s .
Summary
The Goulet and Behar and Crouse and Johnston experiments showed th a t  
a s so c ia t iv e  in te rfe re n c e  i s  b id i re c t io n a l .  Whenever response learn ing  is  
minimized, g re a te r  a sso c ia t iv e  in te rfe ren ce  is  obtained. Most experimental 
findings on the C-B paradigm support M artin 's  component process model 
ra th e r  than Osgood's net t r a n s f e r  su rface . The d ire c t io n  and magnitude of 
t r a n s f e r  in the C-B paradigm in te ra c t  with DOL̂  and response m, but shall 
be fu r th e r  discussed as a secondary var iab le  to p ic .  Support fo r  the Twedt 
and Underwood (1959) stimulus d i f f e r e n t ia t io n  hypothesis i s  not conclusive.
The e f f e c t  o f  the response learn ing  component has not been fu l ly  in ­
ves tig a ted .  M artin 's  component process p red ic ts  a high degree o f p o s it iv e  
t r a n s f e r  when response learning is  enhanced and asso c ia t iv e  in te rfe ren ce  
i s  minimized. Such a p red ic t io n ,  however, has not been experimentally 
te s te d .
As Knight (1973) concluded, BA develops during f i r s t  l i s t  acqu is i-
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t io n ,  t r a n s fe r s  n eg a tiv e ly ,  and in te r f e re s  with C-B learn ing . However, 
the focus of the BAI e f f e c t  remains e lu s iv e .
A-B' Transfer
In an A-B' paradigm B' ind ica tes  th a t  the  responses o f l i s t  2 are 
re la te d  in some manner to  those o f  l i s t  1. On the t r a n s f e r  surface th is  
re la t io n  i s  expressed in terms of the response s im i la r i ty  dimension. Os­
good's t r a n s f e r  surface  p red ic ts  diminishing negative t ra n s f e r  as the r e ­
sponses of l i s t  2 change from n e u t r a l i ty  (A-C) to  increasing  degree of 
s im i la r i ty .  Some s tu d ie s  have found large  p r o s i t iv e  t r a n s f e r  e f fe c ts  
(B astian , 1961) while o thers  (D a l le t t ,  1962) have reported  zero or s l ig h t ly  
negative t r a n s f e r .  Bastian (1961) a lso  discovered th a t  p o s it iv e  t ra n s fe r  
i s  g rea te r  when B and B' are r e la te d  as word asso c ia te s  ( e . g . ,  tab le -ch a ir )  
than when they are re la te d  by secondary s im i la r i ty  ( e . g . ,  happy-elated). 
Thus the s im i la r i ty  r e la t io n  between B and B' has been varied by degree 
o f semantic s im ia l r i ty  and degree of a s so c ia t iv e  connection.
B as t ian 's  (1961) experiment separated a s so c ia t iv e  s treng th  and sim i­
l a r i t y  of meaning. L is t  2 responses were se lec ted  by th ree  re la t io n sh ip s .  
Type A elements were s trong associa tes  of l i s t  1 response words and were 
judged to  bear no s im i la r i ty  to  them in meaning. Type S elements were 
very in frequent word assoc ia tes  o f  l i s t  1 responses but were judged to  
be highly s im ila r  to them in meaning. Type C elements were control words 
which were n e i th e r  a sso c ia tes  nor judged to be s im i la r  in meaning. All 
analyses o f  s e c o n d - l is t  learn ing  and f i r s t  l i s t  r e c a l l  and re learn ing  
c le a r ly  ind ica ted  th a t  a s so c ia t iv e  i n t e r l i s t  r e c a l l  i s  s u f f ic ie n t  to pro­
duce verbal g en e ra l iza t io n .  Slamecka (1967) found th a t  the presence of 
semantic re la t io n sh ip s  between responses, e i t h e r  o f  synonymity or anony­
mity, re su lted  in c le a r  cu t p o s it iv e  t r a n s f e r .
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Inspection of items in B a s t ia n 's  l i s t  o f  m a te ria ls  showed th a t  in 
type A items, responses were s t i l l  sem antically  r e la te d ,  not through simi­
l a r i t y  but through anonymity. Thus the problem of semantic vs. assoc ia ­
t iv e  r e la t io n  in t r a n s f e r  needs fu r th e r  e lu c id a t io n .
D'amato and Rugger (1971) used an A-B' paradigm as A-Bs and A-BA.
Items re la te d  in meaning to  f i r s t  l i s t  responses were used to  make up the 
sem antically  re la te d  t r a n s f e r  l i s t s  (A-Bs), while items merely a sso c ia t iv e -  
ly  re la te d  made up most o f  the a s so c ia t iv e ly  re la te d  t r a n s f e r  l i s t s  (A-BA). 
The r e s u l t s  suggested th a t  p o s i t iv e  t r a n s f e r  in  A-B' depends almost en­
t i r e l y  on a semantic or synonymity re la t io n sh ip  between B and B' and is  
not due to a sso c ia t iv e  re la t io n sh ip s  between B and B '.
This i s  supported by Stark (1973). She used two types o f  a sso c ia te s  
in the A-B' paradigm: synonyms and nonsynonyms. To evaluate  the  R component 
and the asso c ia tiv e  component in an A-B' paradigm, r e c a l l  and m ultip le  
choice methods o f  learn ing  were used. There were 20 synonyms (S) and 20 
non-synonyms (NS) items. NS items were words l ik e ly  to  come to  mind when 
thinking of f i r s t  l i s t  responses. The r e s u l t s  showed th a t  f o r  both syno­
nyms and non-synonyms th e re  was i n i t i a l  p o s i t iv e  t r a n s f e r  with a s h i f t  to  
negative t r a n s f e r  fo r  NS group. For non-synonyms the s h i f t  from net p o s i­
t iv e  to negative t r a n s f e r  ind ica ted  both p o s i t iv e  and negative sub-compon­
ents  o f  a s so c ia t iv e  lea rn in g ,  while the synonyms provided evidence of as­
so c ia tiv e  f a c i l i t a t i o n .
According to  the component process ana lys is  o f  A-B' le a rn in g ,  RL re ­
presen ts  a p o s i t iv e  component and a s so c ia t iv e  learn ing  c o n s is ts  o f both 
in te rfe ren ce  and f a c i l i t a t i o n s  whicn vary as functions of s im i la r i ty .  I t  
should be noted th a t  fo r  synonyms, the p resen t study provides evidence fo r  
a sso c ia t iv e  f a c i l i t a t i o n  while the Postman-Stark (1969) study providé's
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evidence fo r  a s so c ia t iv e  in te r fe re n c e .  The p resen t author argues th a t  in 
the l a t e r  study responses were synonyms o f  unknown, but probably low as­
so c ia tiv e  s tren g th .  In c o n tra s t ,  in the  p resen t study se c o n d - l is t  r e ­
sponses were primary assoc ia tes  o f  the f i r s t - l i s t  words.
Thus a l l  o f  the  above s tu d ie s ,  e i t h e r  using a s so c ia t iv e ly  re la te d  
s im i la r i ty  o r  meaningful s im i la r i ty ,  found p o s i t iv e  t r a n s f e r  in an A-B' 
paradigm. H is to r ic a l ly ,  A-B' has been considered a p o s it iv e  t r a n s f e r  
paradigm. Two th e o re t ic a l  approaches have been considered fo r  a source 
o f  p o s it iv e  t r a n s f e r  in th is  paradigm.
Underwood (1957) proposed an accumulated mechanism of p a r a s i t i c  
reinforcement fo r  response s im i la r i ty .  According to th i s  in te rp re ta t io n  
re in fo rced  p ra c t ic e  on A-B during f i r s t  l i s t  learn ing  not only s trengthens 
the connection between A and B but a lso  between A and a range o f  responses 
s im ila r  to  B. These generalized asso c ia t io n s  A-B', A-B" receive  p a r a s i t i c  
reinforcement during acq u is it io n  o f  A-B.
An a l t e r n a t iv e  in te rp re ta t io n  fo r  response s im i la r i ty  is  mediation.
I t  i s  possib le  t h a t  a f t e r  acq u is i t io n  of A-B, the  asso c ia t iv e  chain , A-B-B', 
w ill permit the  sub jec t  to  make c o r re c t  responses in the  t r a n s f e r  s tage.
There are many experimenters who found support fo r  a mediation hypothesis , 
e . g . ,  Barnes and Underwood (1959), Jenkins, Foss and Odom (1965) and Sla- 
mecka (1967).
Recently, the mediation hypothesis has encountered a p o te n t ia l ly  
serious  d i f f i c u l t y .  One reasonable assumption i s  th a t  mediation takes 
time. Mediational e f fe c ts  should, th e re fo re ,  increase  as the an t ic ip a t io n  
in te rva l  is  lengthened. That i s ,  th e  more time the  su b jec t  has to g ive, 
the g re a te r  the like lihood  o f mediational chain being success fu lly  completed. 
This, however, f a i le d  to  m a te r ia l ize  in several experiments. Richardson
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(1967a) proposed to  t e s t  th i s  hypothesis using th ree  paradigms (A-B', A-C 
and C-D) with th re e  d i f f e r e n t  ra te s  o f  a n t ic ip a t io n  in te rv a l  (AI); .75:2 , 
1.5:2 o r 3:2. The responses were e i th e r  nouns o r ad jec tiv es  se lec ted  from 
Hagen (1949). All Ss were given free  re c a l l  immediately a f t e r  both f i r s t  
and second l i s t  lea rn ing . The r e s u l t s  showed th a t  a n t ic ip a t io n  in te rva l  
had a s ig n i f ic a n t  e f f e c t .  Mean t r i a l s  to  c r i t e r io n  were 16.03, 7.11 and 
6.50 fo r  .75, 1.50 and 3 seconds, AI groups re sp e c t iv e ly .  However, para­
digm and paradigm x AI f a i le d  to  reach s ig n if ic a n c e .  P ositive  e f fe c ts  in 
an A-B' paradigm were observed only in ea r ly  t r i a l s  1-5. Recall data showed 
no re la t io n sh ip  between re c a l l  and AI. I f  .75 AI proh ib ited  mediation then 
i t  might be expected t h a t  th e re  would be some unlearning in an A-B' condi­
tion  compared to  o ther  AIs. There was no loss  in the A-B' condition with 
the .75 AI. The presen t r e su l ts  o f fe r  no support fo r  the  hypothesis th a t  
p o s it iv e  t r a n s f e r  i s  a function o f the AI on the t e s t  l i s t .  Spear, Mikulka 
and Podd (1966) a lso  f a i le d  to  find  d if fe ren ces  between A-B', A-C and C-D 
conditions using e i t h e r  4 ,  2 or 1 second AI.
Richardson's (1967b) Experiment II  employed two ra te s  of p resen ta tion : 
e i th e r  1:1 or 3:1 during t r a n s f e r .  He used the  l a t t e r  m ateria l in a t ra n s ­
f e r  paradigm. The stim uli in the two l i s t s  were the  same and the second 
l i s t  response was a l e t t e r  two s teps  in the alphabet beyond the f i r s t - l i s t  
response. Following f i r s t - l i s t  a c q u is i t io n  Ss were completely in s tru c ted  
regarding the na tu re  o f the t r a n s f e r  ta sk .  There was no p o s it iv e  t ra n s f e r  
to  the second l i s t  when i t  was presented with a 1 second AI and la rg e  posi­
t iv e  t r a n s f e r  was found with 3 second AI. Thus r e s u l t s  o f  the present 
study do support a mediation hypothesis.
I t  should be noted th a t  th is  experiment d if fe re d  from previous ones 
on a number o f  p o te n t ia l ly  s ig n i f ic a n t  procedural v a r ia t io n s  (1) the  ma­
t e r i a l s  employed were not the  same (2) the study in te rv a l  ra te s  (feedback)
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were d i f f e r e n t  (3) the Ss were in s tru c ted  as to the nature  o f the t ra n s fe r  
ta sk .  I t  i s  not known which fac to rs  produced the observed d ifference  in 
the performance of the mediations S_s.
Richardson's (1968) Experiment I I I  reconciled  the above described 
methodological d if fe ren ces .  He used antonyms and synonyms in the A-B,
A-B' paradigm, varying two ra te s  o f AI in the second l i s t :  1:1 and 3:1.
He also  used two se ts  o f in s t ru c t io n s :  h a lf  o f  the  Ss were given standard 
in s tru c t io n s  following A-B acqu is it ion  while the o ther  h a lf  were given 
sp ec if ic  in s t ru c t io n s  which informed them o f  the sp e c i f ic  re la t io n  between 
the two l i s t s .  Analysis on co rrec t  response showed th a t  a 3 second AI was 
s ig n i f ic a n t ly  superio r  to  a 1 second AI. The main e f fe c ts  o f  in s tru c t io n s  
was not s ig n i f ic a n t .  The L is t  x AI and AI x in s tru c t io n  in te ra c t io n s  were 
s ig n if ic a n t .  The In s tru c t io n  x AI in te ra c t io n  showed th a t  sp e c if ic  in s t ru c ­
tions  in h ib i t  performance with 1 second AI and f a c i l i t a t e  performance a t  3 
seconds AI, i . e . ,  when s u f f ic ie n t  time is  not allowed, sp e c i f ic  in s tru c t io n s  
in h ib i t  performance. The in te ra c t io n  between AI x l i s t  ind icated  th a t  in ­
creased AI had le s s  e f f e c t  on the  C-D control condition than on the two 
pos it ive  t r a n s f e r  conditions. The in te ra c t io n  between AI and paradigm was 
also  s ig n i f ic a n t .  Longer AI had a g rea te r  e f f e c t  fo r  A-B' Ss than fo r  
C-D Ss.
The r e s u l t s  o f  Experiment I I I  make i t  le ss  p lau s ib le  th a t  in s t ru c t io n s ,  
m a te r ia ls ,  o r  the s p e c i f ic  AIs were the responsib le  fac to rs  fo r  the con­
f l i c t i n g  r e s u l t s .  Richardson concluded th a t  a l l  th e  s tu d ies  which have 
fa i le d  to find  an in te ra c t io n  between AI and paradigm used a 2 second study 
in terva l except one experiment by Richardson and Brown (1966) which used 
e i th e r  a 1 second o r a 3 second study in te rv a l .  Richardson proposed an 
a l te rn a t iv e  explanation , arguing th a t  mediating responses occur when both
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stimulus and response items are contigous, i . e . ,  during the study in te rv a l .  
I f  the study in te rv a l  (1 second) does not permit the discovery of mediat­
ing responses in the control condition , then increases in AI f a c i l i t a t e  
the p o s it iv e  t r a n s f e r  condition more than the  control condition. In o ther  
words, given a s u f f i c i e n t ly  long study in te r v a l ,  the control and ex p er i­
mental sub jec ts  have an opportunity  to  develop mediational links  between 
stim uli and responses. Consequently both b e n e f i t  from an increase in length 
of the study in te rv a l .  However, when the study in te rva l i s  sh o r t ,  media­
to rs  are much more av a ilab le  to  experimental sub jec ts  who the re fo re  derive 
g rea te r  advantage from increases in response in te rv a ls .
Richardson's hypothesis does n o t,  however, explain the p o s it iv e  t r a n s ­
fe r  e f f e c t  obtained with response in te rv a ls  th a t  are  presumably too short 
to allow any mediation to  occur. In accounting fo r  such f in d in g s ,  the 
hypothesis o f p a r a s i t i c  reinforcement appears to  have an advantage.
Summary
In genera l ,  both th e o re t ic a l  approaches have considerable empirical 
support. There are  c o n f l ic t in g  r e s u l t s  obtained by making B' e i t h e r  seman­
t i c a l l y  o r a s so c ia t iv e ly  r e la te d .  I t  i s  confusing since the use o f e f fe c ­
t iv e  mediators would be most read ily  predic ted  in those conditions where B 
is  a sso c ia t iv e ly  re la te d  to  B' r a th e r  than sem antica lly  re la te d .  This i s  
not supported in  the l i t e r a t u r e .  S tark  (1973) suggested th a t  according to  
a component process ana lys is  of A-B' le a rn in g ,  response learn ing  y ie ld s  a 
p o s it iv e  component while a s so c ia t iv e  learn ing  y ie ld s  both in te rfe ren ce  
and f a c i l i t a t i o n  subcomponents which vary as a function of s im i la r i ty .
Mechanism of Transfer in ^1"^2 and ^2-^1 Paradigms
A component process model of S^-Rg and S2“Rĵ  t r a n s f e r  (Knight, 1973) 
assumed th a t  S t ,  R, F, and B components t r a n s f e r  from f i r s t  l i s t  learn ing
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and th a t  f i r s t  l i s t  a sso c ia t iv e  learn ing  is  b id i re c t io n a l .  Like M artin 's  
(1965) model, the p resen t models assumes th a t  réponse learn ing  preceeds 
asso c ia t iv e  lea rn ing . I t  a lso  makes the add itiona l assumption th a t  stimulus 
d i f f e r e n t ia t io n  preceeds acq u is it io n  o f s p e c i f ic  f i r s t  l i s t  a s so c ia t io n s .
The component process model p red ic ts  th a t  when the R component t r a n s ­
fe rs  maximally, the  B component w ill procude a minimal amount o f  t r a n s f e r .
In a l ik e  manner maximal t r a n s f e r  from the St component would be expected to 
r e s u l t  in a minimal amount o f  t r a n s fe r  from the  F component. Secondly, 
sp e c if ic  t r a n s f e r  con tribu ted  from the S t component would be expected to 
produce a proportional amount of t r a n s f e r  from the R component and vice 
versa. In o ther  words, a s so c ia tiv e  learn ing  w ill  be re tarded  i f  e i th e r  St 
d i f f e r e n t ia t io n  o r  R learn ing  is  incomplete. Thus, i f  the secondary v a r i ­
able functions to  enhance e i th e r  St o r  R components, the asso c ia t iv e  le a rn ­
ing is  delayed, e . g . ,  by using low m m ate r ia ls  one would expect both an in ­
creased con tr ibu tion  from S t  and R components and as a consequence, a de­
creased con tr ibu tion  from F and B components. Hence, any p red ic tion  regard­
ing ne t t r a n s f e r  e f f e c t s  with a p a r t ic u la r  paradigm var ies  as a function o f 
m and DOL̂  on each t r a n s f e r  component.
B-A Transfer
According to  the  component process a n a ly s is ,  both S^-Rg and Sg-R^ 
are id e n t ic a l .  Thus a l l  four components co n tr ib u te  to  the ne t t r a n s f e r  e f ­
f e c t .  From a l l  four surfaces i t  i s  observed th a t  stimulus d i f f e r e n t ia t io n  
during f i r s t  l i s t  p ra c t ic e  should f a c i l i t a t e  the  acq u is i t io n  o f  second l i s t  
responses r e l a t iv e  to  conditions where no re la t io n sh ip  ex is ted  between Sj 
and Rg.
B-A t r a n s f e r  shares p o s it iv e  components from response learn ing  since 
f i r s t  l i s t  response learn ing  con tr ibu tes  p o s i t iv e ly  to  second l i s t  stimulus
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d i f f e r e n t i a t io n .
The a c q u is i t io n  o f  A-B a s so c ia t io n s ,  o r  forward a s so c ia t iv e  learning 
from f i r s t  l i s t  should make a p o s it iv e  con tr ibu tion  in a B-A paradigm via 
backward e l i c i t a t i o n  o f  B in the t r a n s f e r  l i s t .
In the same way a c q u is i t io n  of backward a sso c ia t io n s  during f i r s t  
l i s t  p ra c t ic e  f a c i l i t i a t e s  second l i s t  learn ing  via forward e l i c i t a t i o n  
o f A in a t r a n s f e r  l i s t .  Thus the in te ra c t io n  of a l l  four component pro­
cesses produce high p o s i t iv e  t r a n s f e r  in a B-A paradigm.
C-A Transfer
Stimuli from the f i r s t  and second l i s t s  are neu tra l  in a C-A paradigm, 
th e re fo re ,  the response learn ing  and backward a s so c ia t iv e  components do not 
con tr ib u te  to  the n e t  t r a n s f e r  e f f e c t .  The d i f f e r e n t i a t io n  o f f i r s t  l i s t  
s tim uli should function to  f a c i l i t a t e  second l i s t  response learn ing  com­
pared to  a C-D control group where Ss need to  learn  new response items.
F i r s t  l i s t  forward assoc ia tion  con tr ibu tes  a negative  component via 
backward a s so c ia t iv e  in te r fe re n c e  during second l i s t  a c q u is i t io n .  F i r s t  
l i s t  forward asso c ia t io n  in te r f e r e s  v ia  backward a s so c ia t iv e  in te rfe ren ce  
when A responses in the  second l i s t  e l i c i t  B which c re a te s  competition be­
tween f i r s t  l i s t  B responses and second l i s t  C s t im u l i .  Hence, net nega­
t iv e  t r a n s f e r  w ill  vary from + to  - in t h i s  paradigm.
According to  Houston's t r a n s f e r  su rfa c e ,  the C-A paradigm is  viewed 
as s im i la r  to  the t r a d i t io n a l  C-B paradigm in th a t  both p o s i t iv e  and nega­
t iv e  components are assumed to  summate y ie ld in g  a zero n e t  t r a n s f e r  e f f e c t .  
From the component viewpoint, a C-A paradigm w ill  i n t e r a c t  with secondary 
v a r iab les  and the d i re c t io n  and degree o f  t r a n s f e r  in a C-A paradigm will 
vary compared to C-D lea rn in g .
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B-C Transfer
The second l i s t  responses are  neu tra l to  f i r s t  l i s t  responses and 
th e re fo re  stim ulus and forward a s so c ia t iv e  learn ing  components do not con­
t r i b u t e  to  the ne t negative t r a n s f e r  e f f e c t .
F i r s t  l i s t  response learn ing  should co n tr ib u te  p o s it iv e ly  to  second 
l i s t  stimulus d i f f e r e n t ia t io n  while f i r s t  l i s t  backward a sso c ia tiv e  le a rn ­
ing in te r f e r e s  with forward asso c ia tio n s  during second l i s t  lea rn ing— 
since B e l i c i t s  A and competes with second l i s t  responses.
Houston's t r a n s f e r  surface  p red ic ts  maximal negative t r a n s f e r  fo r  a 
B-C paradigm. The component process po in t o f  view p red ic ts  th a t  a B-C 
paradigm, l ik e  a C-A paradigm, w ill vary from p o s it iv e  to negative . Direc­




St R F B Net t r a n s f e r
C-D 0 0 0 0 0
B-A + + + + + only
C-A + 0 - 0 varies  + to -
B-C 0 + 0 — varies  + to  -
Empirical Evidence
The empirical evidence in S^-Rg and Sg-R^ t r a n s f e r  paradigms show 
evidence th a t  several ne t t r a n s f e r  p red ic t io n s  are supported.
Houston's (1966a, 1966b) and Murdock's (1956) s tud ies  obtained only 
p o s i t iv e  t r a n s f e r  in B-A paradigms when compared to  C-D nonspecific  control 
cond itions . All th re e  experiments used high m m a te r ia ls .  Houston's experi­
ments employed in term ediate  lev e ls  o f  DOL̂  ( f i r s t - l i s t  learn ing  was s ix  
t r i a l s )  while Murdock (1956) used a one p e r fe c t  f i r s t - l i s t  c r i te r io n .  Their
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re su l ts  are as predic ted  from a component process conception. By using 
high m m ateria ls  and in term ediate DOL̂  there  should be an enhanced devel­
opment o f F and B component v a r ia b le s ,  thus f a c i l i t a t i n g  second l i s t  le a rn ­
ing. Secondly, a component process explanation of S^-Rg, Sg-Rj p red ic ts  
p o s it iv e  t r a n s f e r  in a B-A paradigm regardless  o f  the secondary variab les  
involved because con tr ibu tions  from any o f  the four components is  always 
p o s it iv e .
The r e s u l t s  o f  C-A paradigm stud ies  are c o n f l ic t in g .  Goulet and Bar­
clay (1965), Houston (1966a), Murdock (1958), and Schuman (1967) obtained 
negative t r a n s f e r  in a C-A paradigm when compared to  a C-D condition. 
Schulman (1967a, 1967b) obtained zero t ra n s f e r  in a C-A paradigm as pre­
d ic ted  from Houston's t r a n s f e r  su rface . Homzie e t  on_ (1969) obtained pos i­
t iv e  t r a n s f e r  in C-A condition .
Studies which obtained negative t r a n s fe r  in the  C-A paradigm used 
e i th e r  in term ediate  o r  high level of DOL̂  except the Goulet and Barclay 
(1965) experiment. Three o ther  s tud ies  used high m m ate r ia ls .  Goulet and 
Barclay used in frequen tly  p rin ted  English words fo r  l i s t  m a te r ia l ,  but 
DOL̂  was s e t  a t  th ree  consecutive e r ro r le s s  t r i a l s .
Houston (1966a) reported zero t r a n s f e r  on the f i r s t  t r i a l  o f  the 
second l i s t ,  but in terms of the to ta l  second l i s t  C-A he found negative 
t ra n s fe r .  This suggests th a t  negative t ra n s fe r  in a C-A paradigm is  due 
to a sso c ia t iv e  in te r fe re n c e  from high DOL̂  learn ing  and high m m ateria ls  
which enhance the con tr ibu tion  from the F component ra th e r  than the St 
component.
Both Schulman s tu d ies  (1967a and 1967b) used 1/10 or 5/10 co rrec t 
responses as f i r s t  l i s t  learn ing  while Schulman (1967b) used a 3/7 co rrec t 
response c r i t e r io n .  Secondly, m ateria ls  were o f  low meaningful ness. This
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suggests th a t  the St component o f t r a n s f e r  i s  enhanced when lower m ma­
t e r i a l s  o r  low degree o f  l i s t  1 learning i s  used.
Homzie e t  £1_ (1969) obtained p o s it iv e  t r a n s f e r  in C-A and C-B para­
digms when i n t e r l i s t  response s im i la r i ty  was high and l i s t  one was learned 
u n ti l  one p e rfec t  t r i a l  plus one additional t r i a l .  The authors concluded 
th a t  stimulus learning during f i r s t  l i s t  acq u is i t io n  and highly s im ila r  
f i r s t  l i s t  s tim uli (C-A or C-B) responses con tr ib u te  to  p o s it iv e  t ra n s fe r .
Marcum (1953) reported data fo r  the C-A paradigm which is  contradic­
to ry  to the p red ic tion  derived from a component process. He used f i r s t  
l i s t  learn ing  o f  two p e r fe c t  t r i a l s  and CVC l i s t  m a te r ia ls .  The m value 
of the CVC l i s t  t s  not reported . Performance in the  C-A paradigm was zero. 
One would p red ic t  negative t r a n s f e r  in a C-A paradigm since high DOL̂  lea rn ­
ing enhances the con tr ibu tion  from forward a s so c ia t iv e  in te rfe ren ce .  Since 
m value is  not reported  no d e f in i te  conclusion can be drawn. With low m 
CVC m a te r ia l ,  an enhanced con tr ibu tion  from the S t component may f a c i l i t a t e  
learning in the second l i s t .
Schulman (1967b) reported zero t r a n s f e r  in a B-C paradigm, while the 
r e s t  of the  s tud ies  obtained negative t r a n s f e r  (Goulet & Barclay, 1965; 
Harcum, 1953; Houston, 1966a,b; and Murdock, 1958).
Schulman's (1967b) r e s u l t s  are predicted  from a component process con­
ception of t r a n s f e r  s ince use of low DOL̂  (3/7 CR) and in term ediate m ma­
t e r i a l s  would be expected to  enhance the con tr ibu tion  from f i r s t - l i s t  r e ­
sponse learn ing  to  se c o n d - l is t  stimulus d i f f e r e n t ia t io n  (R component) and 
minimize the a s so c ia t iv e  in te rfe ren ce  component.
Both Houston's study (1966a, 1966b) and Murdock's (1958) experiments 
used high m m ateria ls  and in term ediate o r  high lev e ls  o f  f i r s t  l i s t  prac­
t i c e .  Hence, f i r s t  l i s t  a sso c ia t iv e  learning i s  f a c i l i t a t e d .  This con­
t r ib u te s  to  backward a s so c ia t iv e  components r e s u l t in g  in the predicted  nega-
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t iv e  t r a n s f e r .  Goulet did use low m m a te r ia l ,  but had high DOLj lea rn ­
ing while Marcum's m level o f  l i s t  m aterial i s  not reported .
Knight (1973) ca r r ied  out an experiment where a l l  four paradigms (C-A, 
B-C, B-A, and C-D) were te s te d  under two leve ls  o f  m (high and low) and
three  lev e ls  o f  DOL̂  (3 /6 . 6/6 or 6/6 + 50%). The r e s u l t s  showed pos it iv e
t r a n s f e r  in the  B-A paradigm with magnitude of p o s it iv e  t r a n s f e r  increasing 
as DOL̂  learn ing  increased. For both the  low and high m cond it ions ,  B-A 
t r a n s f e r  was observed to  be so le ly  p o s i t iv e .  This is  in agreement with 
previous r e s u l t s  obtained by Houston (1966a, 1966b) and Murdock (1956).
These data support the  component process model p red ic tion  of p o s it iv e  t r a n s ­
f e r  in a B-A paradigm. In a C-A paradigm, Knight obtained p o s it iv e  t ra n s fe r  
fo r  high m and low DOL̂  learn ing  while negative t r a n s f e r  re su l te d  from high 
m and in term ediate DOL̂  learn ing .
The presen t d a ta ,  and those of Goulet and Barclay (1965), Homzie e t  
al (1969), Murdock (1958) and Schulman (1967) are in sharp co n tra s t  to  the 
p red ic tion  o f  zero t r a n s f e r  in a C-A paradigm derived from Houston's (1964) 
t r a n s f e r  su rface .  This suggests th a t  the secondary v a r iab le s  m and DOL̂  
e i th e r  enhance or diminish the S t and F component process v a r ia b le s ,  thus 
producing e i th e r  p o s it iv e  or negative net t r a n s f e r  e f f e c t .
In a B-C paradigm, negative t r a n s f e r  was obtained with high m mater­
i a l s  and in term ediate  or high DOL̂  and low m and high DOL .̂ This evidence 
supports Houston's arguement th a t  the B-C paradigm i s  a negative t r a n s f e r  
paradigm producing net t r a n s f e r  e f f e c t s  s im ila r  to  those observed in the 
t ra d i t io n a l  A-C paradigm. However, low DOL̂  should produce p o s i t iv e  t ra n s ­
f e r  with both high and low m m a te r ia l .  This suggests th a t  the present data 
do not agree with an analogy between B-C and A-C t r a n s f e r  paradigms. I t  
should be noted th a t  B-C paradigms have a s tronger  stimulus d i f f e r e n t ia t io n
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component (since  second l i s t  s tim uli were learned as f i r s t  l i s t  responses) 
and a weaker a s so c ia t iv e  component. Thus, g re a te r  p o s i t iv e  t r a n s f e r  with 
a low DOLj and le ss  negative t r a n s f e r  with a high DGL̂  fo r  B-C r e la t iv e  to  
A-C i s  as p red ic ted  from a component process a n a ly s is .  This p red ic tion  of 
course needs to  be te s te d  s ince Knight's  experiments do not use an A-C 
paradigm.
Secondary Variable
Osgood's t r a n s f e r  surface  makes no p red ic tion  about how secondary 
v a r iab les  l ik e  degree o f  l i s t  1 learn ing  (DOL^) and response meaningful­
ness (m) would in t e r a c t  with d ire c t io n  and magnitude of t r a n s f e r .
M artin 's  component model p re d ic ts  th a t  n e t  t r a n s f e r  e f fe c ts  vary de­
pending upon the  in te ra c t io n  with DOL̂  and m. Thus, a lower degree of 
f i r s t  l i s t  learn ing  and lower response m enhance p o s i t iv e  t r a n s f e r  in an 
A-B, C-B paradigm since  they maximize t r a n s f e r  o f the  p o s i t iv e  component 
o r response le a rn in g ,  while minimizing the negative component o f  backward 
a s so c ia t io n s .  While in an A-C paradigm lower DOL̂  and lower m produce le ss  
negative t r a n s f e r  s ince  such fa c to rs  minimize FAL which is  assumed to  pro­
duce negative t r a n s f e r .
When DOL̂  learn ing  i s  zero a l l  surfaces co llapse  in to  a zero plane. 
For a C-B paradigm only R and B components in t e r a c t  with DOL̂  and m. With 
low DOL̂  one would p re d ic t  p o s i t iv e  t r a n s f e r  s ince  RL preceeds AL. With 
high DOLj one would p re d ic t  negative t r a n s f e r  since BA in te rfe ren ce  w ill be 
g re a te r  on the t r a n s f e r  l i s t .  With low m m a te r ia l ,  p ra c t ic e  time would be 
consumed by RL and weak a s so c ia t iv e  in te rfe ren ce  develops and there fo re  
p o s it iv e  t r a n s f e r  would be expected. The advantage o f  RL with low m in 
a C-B paradigm over a C-D paradigm decreases as DOL̂  increases .  Therefore, 
the p o s i t iv e  t r a n s f e r  e f f e c t  decreases. With high m responses, RL is  com-
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pleted  e a r l i e r  and th e re fo re  AL would be maximized. Low DOL̂  and high m 
responses should decrease negative t r a n s f e r ,  but when DOLj is  high and m 
is  high, negative t r a n s f e r  i s  p red ic ted .
For an A-C paradigm, only F components in te r a c t  with the secondary 
v a r ia b le s .  As DOL̂  in c reases ,  amount o f  negative t r a n s f e r  should increase . 
With low DOL̂  negative  t r a n s f e r  should decrease. When m and DOL̂  in c reases ,  
amount o f  negative t r a n s f e r  should increase  s ince  FAL increases .
Degree o f  F i r s t  L is t  Learning
The two s tage  ana lys is  assumes th a t  with low DOL ,̂ RL w ill be the 
dominant source o f  t r a n s f e r ;  but as DOLj in c reases ,  a s so c ia t iv e  fa c to rs  
w ill become in c reas in g ly  important.
Bruce (1933) varied  DOL̂  from 6 to  12 t r i a l s  using a 9 -p a ir  CVC l i s t  
and found th a t  negative t r a n s f e r  increases as the DOL̂  learn ing  increases 
in C-B and A-C paradigms. Atwar (1953) and Underwood (1951) varied  DOL̂  
learn ing  in an A-C paradigm and found th a t  the negative t r a n s f e r  e f f e c t  
decreases as DOL̂  in c reases .  However, these s tu d ie s  did not include con­
tro l  groups. Mandler (1956) using a within design , and varying DOL̂  (0 ,
10, 30, 50 o r  100 t r i a l s ) ,  reported th a t  as DOL̂  in c re a se s ,  p o s it iv e  t r a n s ­
f e r  in both C-B and A-Br paradigms was obtained. Negative t r a n s f e r  was 
found fo r  A-C following 10 e r ro r le s s  t r i a l s .  P os it ive  t r a n s f e r  was found 
a f t e r  30 or 50 t r i a l s  and negative t r a n s f e r  a f t e r  100 t r i a l s .  This d i f ­
ference was n o n -s ig n if ic a n t.
Jung (1962) varied  DOL̂  (3/6 co r re c t  réponse o r 6/6  + 5 t r i a l s )  in 
C-B, A-C, A-Br and C-D paradigms. As DOL̂  in c re a se s ,  negative t ra n s fe r  
decreases in A-C and A-Br paradigms. In the  C-B paradigm there  is  a t r a n s ­
fe r  s h i f t  from p o s i t iv e  to  negative as DOL̂  increases .  Dean and Kausler 
(1964) a lso  reported  s im ila r  r e s u l t s  using high m CVCs as s tim uli and re -
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sponses and varying DOL̂  learn ing  (3/6 or 6/6 + 5 additional t r i a l s ) .
They reported a s h i f t  from p o s it iv e  to  negative t r a n s f e r  in the C-B paradigm 
as DOL̂  increases .
Jung used ad jec tiv es  as s tim uli and trigram s as responses. Dean and 
Kausler used high m CVCs fo r  both s tim uli and responses. Postman used high 
m ad jec tives  fo r  both s tim uli and responses in C-B, A-C, A-Br and C-D 
paradigms. DOL̂  was varied  (6 /10 , 10/10 o r 10/10 + 50% overlearn ing) . Nega­
t iv e  t r a n s f e r  decreased in A-C and C-B paradigms as DOL̂  increased , but the 
magnitude o f  negative t r a n s f e r  increased as DOLj increased in an A-Br 
paradigm.
Homzie, Weimer, Schwartz, and Waters (1969) supported the notions of 
component processes in t r a n s f e r  and in te ra c t io n s  with secondary v a r iab le s .  
These authors argued th a t  as DOL̂  increases in C-B and A-Br paradigms, re ­
sponse learn ing  w ill  be f a c i l i t a t e d  while a s so c ia t iv e  learn ing  w ill be in ­
h ib i te d .  When the degree o f  i n t r a l i s t  response s im i la r i ty  (1RS) increases ,  
réponse learn ing  w ill  be enhanced with DOL̂  increases .  With low 1RS, how­
ev er ,  there  should be le ss  f a c i l i t a t i v e  e f fe c ts  as DOL̂  increases . When 
t r a n s f e r  l i s t  responses are  f i r s t - l i s t  s tim uli ( e .g . ,  C-A and Br-A) 1RS 
does not have a potent e f f e c t  and th e re fo re  1RS and DOL̂  in te ra c t io n s  would 
not be expected in these  two paradigms. The design had two lev e ls  o f  1RS 
(high vs. low) x two le v e ls  o f  DOL̂  (3/6 vs. 6/6 + l  study t r i a l )  x 5 
paradigms (C-B, C-A, A-Br, Br-A and C-D). They used CVC responses and ad­
je c t iv e s  as s t im u li .  For high 1RS, 3 consonants were used while fo r  low 
1RS, 12 d iffe ren ce  consonants were used.
The ana lys is  showed a s ig n i f ic a n t  paradigm e f f e c t .  The C-B paradigm 
performance was b e t t e r  than the  C-A paradigm while A-Br performance was 
b e t te r  than Br-A, DOLj and paradigm e f fe c ts  were s ig n i f ic a n t  as predic ted .
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For the  C-B and A-Br conditions p o s it iv e  t r a n s f e r  was evident only with 
high 1RS and no d iffe rences  were found with low 1RS. This was as p re­
d ic ted . For C-A and B-Ar paradigms, DOL̂  by paradigm in te ra c t io n  were 
s ig n i f ic a n t .  High 1RS performance was b e t te r  in these two conditions than 
low 1RS. This i s  contrary  to  t h e i r  p red ic tion  th a t  stimulus learn ing  is  
equivalen t to  response learning in f i r s t  l i s t  a cq u is i t io n .
Schulman (1967) had two lev e ls  of DDL̂  in A-Br, A-C, C-A and C-D 
paradigms. DOL̂  was e i th e r  1/10 c o rrec t  responses or 5/10 c o r re c t  r e ­
sponses. I t  was reasoned th a t  fo r  low DOL ,̂ the major t r a n s fe r  component 
would r e s u l t  from response learn ing . An A-C paradigm should provide fo r ­
ward a s so c ia t iv e  in te rfe ren ce  fo r  an A-Br paradigm while a C-A paradigm 
will provide backward asso c ia t iv e  in te rfe ren ce  fo r  an A-Br paradigm. Ten 
p a ir  l i s t s  o f  CVC stim uli and high frequency noun responses were used. 
There was no s ig n i f ic a n t  d iffe rence  obtained from DOL̂ . With 1/10, A-C 
and A-Br were s ig n i f ic a n t ly  in fe r io r  to  C-A and C-D. While with a 5/10 
c r i t e r i o n ,  A-Br was s ig n i f ic a n t ly  in f e r io r  to  A-C. This supports M artin 's  
component ana lys is  th a t  increased asso c ia t iv e  learn ing  produces g rea te r  
in te rfe ren ce  during second l i s t  acq u is i t io n .
The da ta  on DOL̂  are  in c o n f l ic t  when overlearn ing  is  employed. In­
creasing negative t ra n s f e r  as DOL̂  increases as predicted from component 
process model is  not c o n s is ten tly  found. The R learn ing  component pre­
d ic tion  was confirmed, but data on the asso c ia t iv e  learning components 
are in c o n f l ic t .  According to  M artin 's  component process model, a ssoc ia ­
t iv e  learn ing  should increase  as DOL̂  increases .  The evidence shows th a t  




M artin 's  component analys is  p red ic ts  th a t  in a C-B paradigm, response 
learning should be g re a te r  with low m responses. High m responses should 
lead to le s s  p o s i t iv e  or even g rea te r  negative t r a n s f e r .  Mandler and Heine- 
mann (1956) found th a t  the A-Br paradigm y ie lded  p o s i t iv e  t r a n s f e r  while 
the A-C paradigm showed n e i th e r  c o n s is ten t  p o s i t iv e  nor negative t r a n s fe r .
I t  should be noted th a t  Mandler and Heinemann used low-meaningful (con­
sonant and sy lla b le )  responses. Their r e s u l t s  suggest th a t  s h i f t s  from 
negative to  p o s it iv e  t r a n s f e r  under an A-Br paradigm are  due to low r e ­
sponse meaningfulness.
Merikle and B attig  (1963) s tudied  t ra n s f e r  under A-Br, A-C and C-D 
paradigms. They a lso  compared th ree  lev e ls  o f  m m a te r ia ls .  They rep lic a ted  
Mandler's and Heinemann's s tu d ies  and obtained p o s i t iv e  t r a n s f e r  in an A-Br 
paradigm with low m m a te r ia l ,  and strong negative t r a n s f e r  with high m 
m ateria l.  High m r e s u l t s  in A-Br and A-C paradigms c lo se ly  corresponding 
to previous s tu d ies  (Besch & Reynolds, 1958; Postmann, 1962; Twedt & Under­
wood, 1959). I t  should be noted th a t  both Mandler and Heinemann used 
mixed l i s t  designs. I t  i s  possib le  th a t  the p o s i t iv e  A-Br t r a n s f e r  with 
low m l i s t s  may r e f l e c t  some fa c to rs  unique to  mixed l i s t  conditions.
Goulet (1965) f a c to r i a l l y  varied the m of responses in f i r s t  and se­
cond l i s t s .  The level o f response m was e i th e r  high (H) or low (L) on both 
l i s t s ,  making four cond itions: H^-Hg, L^-Lg, H^-Lg, L^-Hg. Stimuli were 
ad jec tives  and responses were nonsense sy l la b le s  se lec ted  from Archer (1960). 
The mean assoc ia tion  value fo r  responses in the  low m l i s t  was 14% while 
fo r  high m l i s t  i t  was 93%. The r e s u l t s  showed th a t  high m responses in 
l i s t  one provide the  potent source of negative t r a n s f e r  in an A-C paradigm, 
i . e . ,  H^-Hg and H^-Lg conditions.
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Merikle (1968) varied both St and R m f a c to r i a l l y  in A-C, A-Br,
C-B, and C-D paradigms. Thus high and low le v e ls  o f m y ie ld  four con­
d it io n s  w ithin each paradigm: H-H, H-L, L-H, and L-L. He used a study- 
t e s t  procedure with p a ir s  being dropped following a co rrec t  response.
The r e s u l t s  showed some support fo r  the component process model with an 
A-C paradigm. With H-H cond ition , s ig n i f ic a n t  negative t r a n s f e r  was ob­
served. This i s  expected due to  g re a te r  a s so c ia t iv e  A-B acq u is i t io n .  In 
L-H cond ition , negative  t ra n s fe r  was low. This was con trad ic to ry  to 
Merikle and B a tt ig  s ince  responses were high m. In H-L and L-L condition 
zero negative t r a n s f e r  was obtained. With low m responses learn ing  should 
be d i f f i c u l t  r e su l t in g  in le s s  a s so c ia t iv e  in te r fe re n c e .
In the C-B paradigm, p o s it iv e  t r a n s f e r  decreased as response m was 
increased. This i s  co n trad ic to ry  to  Jung (1962) and Dean and Kausler 
(1964). They obtained negative t r a n s f e r  with high m responses. Again in 
H-H cond ition , A-C ^s were in f e r io r  to  A-Br ^ s .  This again co n trad ic ts  
the component a n a ly s is .  I t  i s  possib le  th a t  when co r re c t  response pa irs  
are being dropped, the  strong development o f backward assoc ia tions  may be 
prevented in th i s  paradigm.
There i s  su b s ta n tia l  evidence th a t  with high m responses there  is  
g re a te r  a s so c ia t iv e  in te r fe re n c e .  Therefore, with increased response m 
would increase  negative t r a n s f e r .  With low response m, g re a te r  time is  
required to  learn  the  responses and there  i s  not much a s so c ia t iv e  i n t e r ­
ference developed. Therefore with low m responses, p o s i t iv e  t r a n s f e r  
should a lso  be obtained in an A-Br paradigm where both forward and backward 
a s so c ia t iv e  in te r fe re n c e  components summate in a net t r a n s f e r  e f f e c t .  High 
or low response o f m does not have a very s trong e f f e c t  in  an A-C paradigm 
as would be expected from the  component process an a ly s is .
110
F acto ria l in v es t ig a t io n  of level o f  response m and DOL̂  would be 
highly d es irab le  and w ill  give much l ig h t  to  the ro le  of secondary v a r i ­
ables in the component ana lys is  o f  t r a n s f e r .
Verbal Discrimination Transfer
Two major th e o re t ic a l  views have been forwarded in examining t r a n s ­
f e r  phenomena in verbal d iscrim ination  lea rn in g : One view is  a frequency 
theory and the o ther i s  a component ana ly s is  t r a d i t io n  of pa ired -asso c ia te  
(PA) t r a n s f e r .
Ekstrand, Wallace and Underwood (1966) proposed a frequency theory 
to  explain the process o f  verbal d iscr im ination  (VD) learn ing . According 
to  frequency theory , the frequency d i f f e r e n t i a l  between r ig h t  (R) and 
wrong (W) items in a VD p a ir  provides the  b as is  f o r  d iscr im ination . Ek­
s trand  e t  ^ . a p p l i e d  th i s  theory to  the VD t r a n s f e r  e f f e c t .  To account 
fo r  VD t r a n s f e r  they assumed two ru les  fo r  VD ta sk s .  I f  the t r a n s f e r  l i s t  
involves old R but new W items (W^-R^, Wg-R^), performance is  optimized 
using a Rule 1 s tra te g y  (Rule 1 = s e le c t  the  most frequent item s). I f  
the t r a n s f e r  l i s t  involves new R items but old W items (Wj-Rj, W^-Rg), 
performance is  optimized by the  use o f a Rule 2 s tra te g y  (Rule 2 = s e le c t  
le ss  frequent item s). I f  the sub jec t adapts a ru le  2 s tra te g y  then as 
acq u is i t io n  progresses , the frequency d i f f e r e n t i a l  between and Rg is  
approximately equal, making d iscr im ination  more d i f f i c u l t .  At th i s  p o in t ,  
^s  cannot choose t h e i r  ru le s  e f f e c t iv e ly  and even tua lly  change to  Rule 1. 
Negative t r a n s f e r  would thus be obtained in l a t e r  stages o f l i s t  2 p rac tice .
Kausler (1966) proposed an extension o f  m ultip le  component ana lys is  
o f  PA t r a n s f e r  to  explain  VD t r a n s f e r .  K ausler 's  multiple-component analy­
s i s  of VD t r a n s f e r  assumed th a t  in VD learn ing  both in ten tiona l and in c i ­
dental assoc ia tions  bu ild  up between R and W items in VD ta sk s .  The in c i -
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dental asso c ia tio n s  are sub jec t  to  in te rfe ren ce  l ik e  in te n t io n a l ly  learned 
asso c ia t io n s .  In o ther  words, the W -̂R  ̂ and W^-Rg asso c ia tio n s  en te r  in to  
a competitional unlearning (A-B, A-C) re la t io n sh ip .
Underwood, J e s se ,  and Ekstrand (1964) presented evidence in support 
of frequency theory p red ic tio n s  by employing th ree  t r a n s f e r  conditions:
A nonspecific  t r a n s f e r  control containing two unre la ted  l i s t s  (W^-R^, Wg-R2); 
a r ig h t  condition where R items were the same on both l i s t s  and were paired 
with new W items on l i s t  2 (W^-R^, Wg-R^); and a wrong condition where W 
items were the same with new R items on l i s t  2 (W^-R^, W^-Rg). Data sup­
ported ru le  1 in the Wg-R  ̂ paradigm and ru le  2 in the Ŵ -Rg paradigm com­
pared to  the Wg-Rg control condition.
Support fo r  the frequency theory has been found by Raskin, Boice,
Rubel, and Clark (1968). They used two backward paradigms in which W and 
R items were reversed on the  second l i s t  (Wj-Rp Wp-R^), and W items of 
the second l i s t  were new. Right items of the  second l i s t  were wrong in 
the f i r s t  l i s t  (Wj^-Rp Wg-R^). Since the same p a ir s  are  presented on both 
l i s t s  in a Wp-R  ̂ paradigm, according to  frequency theory there  should be 
nearly  p e r fe c t  performance on ea r ly  t r i a l s  followed by a decrement in per­
formance on l a t e r  t r i a l s ,  using ru le  2 s tra teg y .  However, such a decrement 
would no t be expected in a Wg-R  ̂ paradigm. They obtained r e s u l t s  as pre­
d ic ted  by frequency theory.
King and Levin (1971) te s te d  the frequency theory in VD t ra n s f e r  by 
varying l i s t  one t r i a l s  in two d i f f e r e n t  paradigms: W^-R^, WpRg and 
W pRp Wp-Rg. According to  frequency theory p re d ic t io n s ,  both groups should 
perform b e t te r  than a control group on ea r ly  l i s t  2 t r i a l s  but poorer on 
l a t e r  t r i a l s .  The e f f e c t  of varying degree of l i s t  1 learn ing  should be 
more pronounced in a Wp-Rg paradigm group than in a Ŵ -Rg paradigm group
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since in the Ŵ -Rg group g re a te r  frequency builds up fo r  the l i s t  1 R items 
than fo r  the l i s t  1 W items. Transfer performance in the present study 
was co n s is ten t with frequency theory p red ic tio n s .
Wallace, Remington and Beito (1972) supported frequency theory by 
using a s tu d y - te s t  method with two paradigms (W^-Rp Ŵ -Rg and Wj-Rp Wg-Rj) 
The control group learned only W^-R  ̂ and did not learn  a second l i s t .  Thus, 
there  i s  strong support fo r  the frequency theory in VD t ra n s fe r .
In an extension o f  the Underwood e t  al study (1964) Kausler and Dean 
(1967) used a mixed l i s t  and obtained pos it iv e  t r a n s f e r  in a W^-R^, Wg-R  ̂
paradigm, but found negative t r a n s f e r  throughout the second l i s t  in a WpRp 
WpRg paradigm. Furthermore, mediated negative t ra n s fe r  a lso  occurred when 
the W items o f  l i s t  1 and l i s t  2 were word assoc ia tes  of one another ra th e r  
than id en tica l  terms (WpR^, W 'pRg). Kausler, Fulkerson and Eschenbrenner 
(1967) used a between -S design and obtained fu r th e r  evidence fo r  lack of 
p o s it iv e  t ra n s f e r  in the e a r ly  t r i a l s  o f  a W^-R^, Ŵ -Rg paradigm. Thus, 
these s tud ies  support component theory ra th e r  than frequency theory. Sup­
port fo r  the competition unlearning hypothesis was obtained by Kausler, e t  
^  (1967) and Eschenbrenner and Kausler (1968) in WpRp W -̂Rg and WpRp 
Wg-R  ̂ paradigms. They used a modified f ree  re c a l l  procedure. The re ­
c a l l  fo r  Wg-R  ̂ Ss was in f e r io r  to  both Wg-Rg ^s  and normal fo rg e t t in g  con­
t ro l  ^ s .
Strong support fo r  a component theory o f VD t r a n s f e r  was found by 
Kanak and Dean (1969). In a s e r ie s  o f  two experiments they demonstrated 
an in te ra c t io n  between frequency based mechanisms and in c id e n ta l ly  learned 
a sso c ia tiv e  in te rfe re n c e  in t r a n s f e r  o f  VD learn ing . The major prupose of 
experiment one was to  e s ta b l is h  primary t r a n s f e r  laws which could be used 
to  e s ta b l ish  a t r a n s f e r  surface  fo r  the  VD ta sk .  They pred ic ted : (1)
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When W items are  varied and R items are id e n t i c a l ,  p o s it iv e  t ra n s fe r  
should be obtained with magnitude increasing  as the  i n t e r l i s t  asso c ia tiv e  
re la t io n sh ip  between W items increases . (2) When W items are iden tica l 
and R items are varied , negative t r a n s f e r  should be obtained with magni­
tude decreasing as the i n t e r l i s t  a s so c ia tiv e  re la t io n sh ip  between R items 
increases . Experiment one data supported both p red ic t io n s .  Kanak and 
Dean concluded th a t  the  frequency cue generally  determine the d irec tio n  
of t r a n s f e r  while an a s so c ia t iv e  mechanism accounts fo r  the degree of 
t r a n s fe r .  Experiment II extended the ana lys is  o f  the VD t ra n s f e r  e f f e c t  
in which rep a ir in g  of l i s t  1 W and R items occurs on l i s t  2. Frequency 
theory would p re d ic t  the null hypothesis s ince the ro le  of the frequency 
mechanism is  equated in both l i s t s .  An a s so c ia t iv e  account, on the o ther 
hand, would p red ic t  in te rfe re n c e  from competing W-R and R-W assoc ia tions  
under conditions o f r e p a ir in g ,  lead ing , th e re fo re ,  to  negative t r a n s f e r .  
Their data c le a r ly  support the  ro le  o f  the a s so c ia t iv e  mechanism. This 
phenomenon was again supported by Kanak and Knight (1974).
Backward VD Transfer Surface
Kanak and Dean proposed a forward t ra n s f e r  surface  in VD task s .  I t  
would seem d e s ira b le ,  th e re fo re ,  to  t e s t  t r a n s f e r  surfaces fo r  a backward 
paradigm by manipulating Wj-Rg and Wg-Rj s im i la r i ty  ra th e r  than Ŵ -Wg and 
R^-Rg s im i la r i ty .
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L is t  1 In s tru c t io n s
In the  window of the memory drum pa irs  o f  common words w ill appear a t  
the r a te  o f  one p a ir  every two seconds. One of the words o f each p a i r  has 
been a r b t r a r i l y  designated as " r ig h t"  and the o ther  as "wrong." Each p a ir  
w ill be exposed twice fo r  two seconds each tim e, before a new p a i r  appears. 
Your task  is  to  learn  to  recognize and pronounce the " righ t"  word during the 
f i r s t  exposure. Please do not make any response during the second exposure. 
During the second exposure the "righ" word w ill  be underlined to  inform you 
i f  your se le c t io n  i s  co rrec t .
There are 12 p a irs  o f  words in the l i s t .  Four d i f f e r e n t  order o f  the 
same l i s t  w ill  appear, so th a t  the pos it ion  of p a irs  of words w ill vary with 
each p resen ta tion  o f  the l i s t .  In a d d it io n ,  sometimes the " r igh t"  word o f  a 
p a i r  w ill be on the l e f t  hand s ide and sometimes i t  w ill be on the r ig h t  hand 
s id e .  You should n o t , th e re fo re ,  t r y  to  use e i t h e r  pos ition  in the l i s t  or 
l e f t - r i g h t  pos it ion  to  help you lea rn .
The f i r s t  time the  l i s t  i s  presented i s  guessing time. Guess a t  which 
word you th ink  i s  co r re c t  during the f i r s t  exposure to  each p a ir .  Right a f t e r  
you have guessed, the  p a ir  w ill appear again with one of the words underlined, 
so th a t  when the p a i r  comes again you know which word i s  the "righ t"  and which 
word i s  the "wrong" word. The l i s t  w ill be presented over and over again un­
t i l  no mistakes are made on two consecutive p resen ta tions  o f  the l i s t .  A 
s e r ie s  o f  s ta r s  designated the beginning of the  l i s t  and a blank space de­
s ignates  i t s  end.
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The Paradigm In s tru c tio n s
Procedure fo r  learning the second l i s t  i s  same as the l i s t  you have 
j u s t  f in ished  lea rn ing . There i s  some re la t io n sh ip  ex is t in g  between the 
l i s t  you have f in ished  learn ing  and the l i s t  you a re  about to learn . The 
f i r s t  l i s t  " r ig h t"  items are "wrong" items in the new l i s t .  In the same 
way, f i r s t  l i s t  wrong items are r ig h t  items in the  new l i s t .
The Paradigm In s tru c tio n s
Procedure fo r  learn ing  the second l i s t  i s  same as the l i s t  you have 
j u s t  f in ished  lea rn ing . There i s  some re la t io n sh ip  e x is t in g  between the 
l i s t  you have j u s t  f in ished  learn ing  and the new l i s t  you are about to 
lea rn . The f i r s t  l i s t  " r ig h t  items" become "wrong items" in the second 
l i s t .  The second l i s t  "wrong items" are paired with new "r igh t items" in 
the second l i s t .
p
The W2~ Paradigm In s tru c tio n s
Procedure fo r  learn ing  the second l i s t  i s  same as the l i s t  you have 
j u s t  f in ished  lea rn ing . There i s  some re la t io n s h ip  ex is t in g  between the 
l i s t  you have f in ished  learning and the new l i s t  you are about to  learn .
The f i r s t  l i s t  wrong items become r ig h t  items in the second l i s t  which are 
now paired with new wrong items.
The Paradigm In s tru c t io n  in C Conditions
I am now going to  ask you to  learn  a second l i s t .  This l i s t  w ill be 
presented in the same procedure as the l i s t  you have f i r s t  learned.
However, th e re  i s  a re la t io n sh ip  between the l i s t  you have j u s t  learned 
and the new l i s t .  The words which were wrong in the f i r s t  l i s t  w ill be 
r ig h t  in the second l i s t ,  but words which were r ig h t  in the f i r s t  l i s t  will 
be wrong in the  second l i s t .
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The Paradigm In s tru c tio n  in NC Condition
I am now going to ask you to  learn a second l i s t .  This l i s t  will be 
presented in the  same procedure as the l i s t  you have f i r s t  learned.
However, th e re  is  a re la t io n sh ip  between the l i s t  you have j u s t  le a rn ­
ed and the new l i s t .  F i r s t ,  the words which were wrong in the f i r s t  l i s t
will be r ig h t  in the second l i s t ,  but the words which were r ig h t  in the 
f i r s t  l i s t  w ill  be wrong in the second l i s t .
In ad id ito n , although the same words are involved and simply change be­
tween r ig h t  and wrong, they w ill  be paired d i f f e r e n t ly  in the second l i s t .  
The information should help you to learn the second l i s t .
The Paradigm In s tru c t io n s  in C Condition
I am now going to  ask you to  learn a second l i s t .  This l i s t  w ill be
presented in the same procedure as the l i s t  you have f i r s t  learned.
However, th e re  i s  a re la t io n sh ip  between the l i s t  you have j u s t  learned
and the new l i s t .  The words which were r ig h t  in the f i r s t  l i s t  will be
wrong in the new l i s t  but the words which were wrong in the f i r s t  l i s t  w ill 
be replaced by the words which are a sso c ia t iv e ly  re la te d  and these words 
w ill now function as r ig h t  items in new l i s t .
The Wj Paradigm In s tru c t io n s  in NC Condition
I am now going to  ask you to  learn  a second l i s t .  This l i s t  will be
presented in the same procedure as the l i s t  you have f i r s t  learned.
However, there  is  a re la t io n sh ip  between the l i s t  you have j u s t  learned 
and the new l i s t .  F i r s t ,  the words which were r ig h t  in the  f i r s t  l i s t  w ill 
be wrong in the new l i s t  but the words which were wrong in the f i r s t  l i s t  
w ill be replaced by the words which are  a sso c ia t iv e ly  re la te d  and these 
words w ill now function as r ig h t  items in the new l i s t .  In ad d it io n , the
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words w ill  be paired d i f f e r e n t ly  in the second l i s t .
W  RThe R^- Wj Paradigm In s tru c tio n s  in C Conditions
I am now going to  ask you to  lea r r  a second l i s t .  This l i s t  w ill be 
presented in the  same procedure as the l i s t  you have f i r s t  learned.
However, there  i s  a re la t io n sh ip  between the l i s t  you have ju s t  learn ­
ed and the new l i s t .  F i r s t ,  the words which were wrong in the f i r s t  l i s t  
w ill be r ig h t  in the new l i s t ,  but the words which were r ig h t  in the f i r s t  
l i s t  w ill be replaced by words which are a s so c ia t iv e ly  re la te d  and these 
w ill now be wrong items in the second l i s t .
The ^ Paradigm In s tru c tio n s  in NC Conditions
I am now going to  ask you to learn  a second l i s t .  This l i s t  w ill  be 
presented in the same procedure as the l i s t  you have f i r s t  learned.
However, there  i s  a re la t io n sh ip  between the l i s t  you have j u s t  
learned and the new l i s t .  F i r s t ,  the words which were wrong in the f i r s t  
l i s t  w ill be r ig h t  in the new l i s t ,  but the words which were r ig h t  in the 
f i r s t  l i s t  w ill  be replaced by words which are a s so c ia t iv e ly  re la ted  and 
these words now will be wrong items in the second l i s t .  In ad d it io n , the 
words w ill be paired d i f f e r e n t ly  in the second l i s t .
The W2-R2 Paradigm In s tru c t io n s
Procedure fo r  learn ing  the second l i s t  i s  same as the l i s t  you have 
j u s t  f in ished  learn ing . There i s  no p a r t ic u la r  r e la t io n sh ip  ex is t in g  be­
tween f i r s t  l i s t  "wrong" and " r igh t"  items with the  second l i s t .  The f i r s t  
and second l i s t  R and W items are not re la ted  from f i r s t  l i s t  to  second l i s t .  
L is t  2 In s tru c t io n s  under Noninstructed Conditions
Procedure fo r  learn ing  the second l i s t  i s  same as the l i s t  you have 
j u s t  f in ished  lea rn ing .
APPENDIX D 
SUMMARIES OF ANALYSIS OF VARIANCE
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Summary of ( In s tru c t io n  x Paradigm) 
Analysis of Variance on Percentage 
o f  T ransfer fo r  Total Errors 
o f  L is t  2 in Experiment I
Source MS df F P
Total 2351.968 71
Between 13342.949 5
A (In s tru c t io n ) 35981.258 1 23.6825 .0001
B (Paradigm) 10766.625 2 7.0865 .0020
AB 4600.117 2 3.0278 .0537
Within 1519.318 66
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Summary of (Paradigm x T r ia l )
Analysis o f  Variance on Total Errors across 1-8 
T r ia ls  on L is t  2 fo r  In s tru c ted  Subjects in 
Experiment I
Source MS df F P
Total 4.192 191
Between 8.614 23
A (Paradigm) 15.757 1 1.9009 .1790
%E (Errors) 8.289 22
Within 3.587 168
B (T r ia ls ) 36.267 7 29.0562 .0000
AB 22.362 7 17.9158 .0000
%E (Errors) 1.248 154
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Summary o f (Paradigm x T r ia l)
Analysis o f  Variance on Total Errors across 1-8 
T r ia ls  on L is t  2 fo r  Noninstructed Subjects in 
Experiment I
Source MS df F P
Total 2.917 383
Between 5.785 47
A (Paradigms) 16.823 3 3.3426 .0271
%E (Errors) 5.033 44
Within 2.516 336
B (T r ia ls ) 43.461 7 47.0839 .0000
AB 12.231 21 13.2501 .0000
%E (Errors) .923 308
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Summary of ( In s tru c t io n  x Paradigm) 
Analysis o f  Variance on Associative 
Matching Recall o f  L is t  1 in 
Experiment I
Source MS df F P
Total 11.346 95
Between 53.811 7
A ( In s tru c t io n ) 16.670 1 2.0922 .1479
B (Paradigms) 116.362 3 14.6041 .0000
AB 3.640 3 .4568 .7172
Within 7.968 88
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Summary o f (C-NC x Ins truc tion-N onins truc tion  x Paradigm) 
Analysis of Variance on Total T r ia ls  
o f  L is t  2 in Experiment II
Source MS df F P
Total 9.696 143
Between 36.204 11
A (C-NC) 29.341 1 3.9190 .0469
B ( In s tru c t io n ) 55.008 1 7.3474 .0076
C (Paradigms) 115.715 2 15.4360 .0000
AB 18.062 1 2.4125 .1187
AC 19.923 2 2.6611 .0718
BC 1.717 2 .2293 .7981
ABC 10.563 2 1.4109 .2463
Within 7.487 132
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Summary o f  (C-NC x Ins truc tion-N onins truc tion  x Paradigm) 
Analysis o f  Variance on Total Errors 
o f L is t  2 in Experiment II
Source MS df F P
Total 62.500 143
Between 233.733 11
A (C-NC) 283.359 1 5.8750 .0159
B ( In s tru c t io n ) 728.359 1 15.1146 .0004
C (Paradigms) 616.964 2 12.7919 .0001
AB 12.252 1 .2540 .6212
AC 91.674 2 1.9007 .1514
BC 30.773 2 .6380 .5348
ABC 33.814 2 .7011 .5024
Within 48.231 132
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Summary of (C-NC x Ins truc tion-N onins truc tion  x Paradigm) 
Analysis o f  Variance on Percentage o f  Transfer 
fo r  Total Errors on L is t  2 in Experiment II
Source MS d f F P
Total 2047.718 143
Between 7450.500 11
A (C-NC) 10707.750 1 6.7029 .0104
B ( In s tru c t io n ) 15820.500 1 9.9034 .0024
C (Paradigms) 22157.254 2 13.8701 .0000
AB 2997.004 1 1.8761 .1696
AC 2415.377 2 1.5120 .2227
BC 807.002 2 .5052 .6103
ABC 835.490 2 .5230 .5996
Within 1597.486 132
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Summary o f  (C-NC x Instruction-N oninstruction  x Paradigm) 
Analysis o f  Variance on Errors Across 1-8 T r ia ls  on 
L is t  2 fo r  In s truc ted  sub jec ts  in Experiment II
Source MS df F P
Total 3.055 287
Between 4.793 35
A (Paradigms) 18.063 1 4.1029 .0480
%E (Errors) 4.403 34
Within 2.825 252
B (T ria ls) 36.892 7 79.5892 .0000
AB 32.741 7 70.6342 .0000
%E (Errors) .464 238
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Summary o f (C-NC x Instruction-N oninstruction  x Paradigm) 
Analysis o f  Variance on Errors Across 1-8 T r ia ls  on 
L is t  2 fo r  Noninstructed Subjects in Experiment II
Source MS df F P
Total 3.727 287
Between 6.064 35
A (Paradigms) 5.643 1 .9287 .6562
%E (Errors) 6.077 34
Within 3.402 252
B (T ria ls ) 45.417 7 46.3822 .0000
AB 26.898 7 27.4699 .0000
%E (Errors) .979 238
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Summary o f  (C-NC x Instruc tion-N onins truc tion  x Paradigm) 
Analysis o f  Variance on A ssociative Matching 
Recall in L is t  1 in Experiment II
Source MS df F P
Total 13.154 143
Between 54.606 11
A (C-NC) 393.360 1 40.5547 .0000
B ( In s tru c t io n ) .249 1 .0257 .8674
C (Paradigms) 1.187 2 .1223 .8848
AB 11.112 1 1.1457 .2863
AC 69.464 2 7.1616 .0015
BC 14.149 2 1.4587 .2348
ABC 13.172 2 1.3580 .2597
Within 9.699 132
